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In our work on the movement of 
information, particularly as it applied to 
innovation and the adoption of new ways 
of doing things, we encountered evidence 
of similar work by others jn a diverse 
range of subject fields. The subject itself 
is pervasive, applying to all endeavor by 
human beings. 
To know how to do something does 
not necessarily imply knowledge of how 
to do it best. To have a source of know· 
ledge does not assure that it is the best 
source, nor that the knowledge is in itself 
useable. Additional sources can be bene· 
ficial. It is often difficult to recall how 
something one has done previously was 
accomplished or the approach pursued. 
It is even more difficult to have know· 
ledge of progress or new ways of doing 
things among colleagues or within a pro· 
fessional field. Still more difficult is to 
have knowledge of applications which 
might be available from areas com· 
pletely outside those in which a person 
and the person's organization circulate. 
In our work we have accumulated 
hundreds of articles treating the general 
subject of technology transfer. Each has 
had something of benefit to offer, and we 
have recognized that ideas and challenges 
presented in them have had a relatively 
low level of distribution to those who 
might have interest or potential use for 
them. The semiannual publication of the 
Journal of Technology Transfer, now 
entering its eighth year, has been an 
attempt to distribute contributions pre-
sented in article form in the field of tech-
nology transfer. Few have access to all 
material in any field and fewer still de-
vote the time required to read an article 
in order to evaluate its potential useful-
ness. Furthermore, advance indication of 
the applicability of the subject matter of 
an article is difficult to assess without 
reading the article itself. 
It is to relieve some of these bar-
riers to knowledge availability that this 
book is directed. A division of the subject 
matter was made into a series of subject 
areas. From many articles applicable to 
the different areas, selections were made 
by teams of at least three people of those 
articles which most nearly expressed 
a pertinent state of knowledge. Those 
selected were then abstracted for inclu-
sion. 
We wish to assure those who have 
contributed articles to the field that their 
non-selection was because we did not 
know about them, or because they did 
not fit a specific chapter subject area. 
Many which we considered to be out-
standing, or at least worthwhile, were 
omitted including some of our own. 
John W. Creighton 
James A. Jolly 
Claudia L. Bailey 
Richard A. Blanchette 
xi 
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INTRODUCTION 
Resources utilized by a manager to 
accomplish goals may already be available, 
they may be provided from external 
sources without being sought, they may 
appear by accident, they may be developed 
by research and development programs, 
or may be made available as a result of ac· 
tive acquisition effort. Resources, as con· 
sidered here, include anything that contri· 
butes to the accomplishment of goals or 
objectives. They include those commonly 
considered as resources: money, people, 
materials, and facilities. They also include 
such things as concepts, ideas, opinions, 
and characteristics of people, organiza· 
tions, and the environment within which 
people must perform. 
Innovation is greatly dependent on 
these things not commonly considered as 
resources, and innovative managers con· 
sider them as among those things which 
must be effectively managed. Just as 
manufactured items are products from 
factories, concepts and ideas are products 
of the human brain. They must be mulled 
over and stewed over, just as manufac· 
tured products must go through phases of 
development. They are the heart of inno· 
vation and when mature may combine 
with other ideas or concepts and result in 
a product which may take any form, such 
as a new way of doing things, a new 
design, a new tool, a changed way of 
expressing, or anything else which differs 
from its predecessor. 
Managers do not necessarily think 
in' terms of managing ideas, even their 
own. They have them, as do all people. 
While some do it, and may do it rather 
well, it is generally not a conscious effort 
and does not receive the attention and 
control afforded other resources. It usual-
ly is done with the realization that inno-
vative people exist and those who tend to 
be more innovative might be encouraged 
in their work environment. 
What is the Job of the Managerr 
Many managerial people consider 
their job to be primarily concerned with 
managing resources to accomplish the 
goals set before them, or they may have 
their own established goals. Many 
approach them with the intent of keeping 
things going. To keep things going, they 
make sure everything is according to spec-
ifications, that people perform precisely, 
that materials are correct as to quality and 
amount, that work facilities, specifica-
tions, equipment and tools are on-hand 
and maintained, capital resources are 
available in sufficient amounts and in the 
right places, and product distribution is 
taken care of. Most managers are proud 
that they do things the best way they can 
under existing circumstances and will 
claim that they take advantage of new 
developments and new technologies. Most 
managers would claim to be innovative 
and to try new things; and yet the major-
ity are not really charged with the 
responsibility to make changes, but are 
charged with the responsibility to keep 
things running. In such a position are 
1 
they really managing, or would the word 
supervising be more appropriate? 
Innovation and change may come 
in many forms; a corporation may chose 
as a matter of policy to do no research 
but to take products developed by some-
body else and through innovative design, 
manufacturing, or marketing be able to 
sell tho product for less than the competi-
tors. Innovation may be to use some-
body else's idea, but market it differently, 
finance it differently, or change some 
other technique. This form of innovation 
is normally thought to have generated 
from the executive levels of an organiza-
tion and may or may not have done so. 
Frequently, it is extremely difficult to 
tell where the original idea for the innova-
tion originated. 
In striving toward corporate goals, 
executives tend to spend their time dele-
gating, innovating, and negotiating. 
Things that are already known can usually 
be delegated, but much of the delegation 
and much of the negotiation is toward 
innovation. As a manager rises through 
various ranks toward executive position, 
he is likely to find that an ever increasing 
amount of his time must be devoted to 
these three activities: delegating, innova-
ting, and negotiating. During this pro-
gression, a primary key to success is the 
interchange of information, or making 
sure that the right people are aware of the 
things to be done and possible ways by 
which they might be done. At all levels 
of management, effective communication, 
effective movement of ideas and informa-
tion, new ways of doing things, and new 
products are essential for the success of 
the entity in which the person works and, 
therefore, his own success as well. 
What is Technology Transfer? 
Technology transfer is concerned 
with the art of moving the information. It 
is concerned, also, with everything that 
happens as a new idea is put into use, as 
a new use for an old idea evolves, and as a 
product reaches a new consumer group. 
It is concerned with the prevention of 
movement as well, when desired and 
appropriate. Technology transfer involves 
the effective management of resources to 
accomplish desired results and goals by 
innovation and change [Ref. 1: p. 10). 
It involves maximizing the utility of the 
vast amount of technology and innovative 
information available by adopting and a· 
dapting it to suit the purposes of the man· 
ager's organization through approaches 
known as technology transfer. In the rele-
vant literature, definitions abound. The 
Directory of Federal Technology Trans-
fer defines the term as follows: " ... the 
process by which existing research know-
ledge is transferred operationally into use-
ful processes, products, or potential pub-
lic or private needs . . . . " The General 
Accounting Office gives this definition: 
" •.. the secondary application of techno· 
logy developed for a particular mission or 
purpose to fill different needs in another 
environment .... " And the National 
Academy of Engineering offers this expla· 
nation of the term: "The process of col· 
lection, documentation, and successful 
dissemination of scientific and technical 
information to a receiver through a num· 
her of mechanisms ... " [Ref.2: p. 108). 
These definitions are obviously similar, 
yet each is different enough from the 
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next to lead to possible confusion on the 
part of individuals first being introduced 
to the concept of technology transfer. 
However, stripped of the minor differ-
ences among these definitions, technolo· 
gy transfer is simply putting something 
which is known into use or to a new use 
or application. This "transition into use" 
consists of bringing new ideas, knowledge, 
processes and products to the attention 
of those who might use them, and then 
encouraging trial and application [Ref. 3: 
p.1]. 
The effective manager cannot rely 
on the slow, passive diffusion of know-
ledge or ideas. He or she must make it 
happen through the dynamics of a trans-
fer mechanism. That is, the transfer pro-
cess must include a set of activities de-
signed to link or couple the source of the 
existing knowledge with its eventual user 
[Ref. 4: p. 1]. Just how this may be ac-
complished is the subject of much of the 
literature. Approaches and opinions ex-
pressed are numerous and varied. A 1973 
NATO conference on technology transfer, 
for example, identified eighteen distinct 
disciplines which have provided many 
propositions, models, and measurement 
methods treating the nature of the trans-
fer process [Ref. 5: p. 254]. 
The myriad texts, papers, and 
articles on the subject of technology 
transfer are, for the most part, written by 
the professionally recognized specialists 
from the various fields for specific audi· 
ences. These audiences are usually either 
peer groups of the authors for whom the 
articles address a specific issue or problem, 
or !in organization for whom the article 
or paper reports on a contracted project. 
Thus, for a manager seeking to grasp an 
understanding of the management of 
technology transfer, information from 
many sources is available. Some univer-
sities, colleges, and engineering schools 
offer formal courses in technology trans-
fer, and there are good articles, reports, 
and journals available which describe and 
explain the various current transfer 
mechanisms and models. However, many 
of these sources are not readily available 
to the manager. This book provides a 
source by presenting abstracts of selected 
articles. 
Articles on the subject of techno-
logy transfer might be categorized in 
many different ways. The chapters which 
follow group the abstracts for articles 
written about different aspects of the 
technology transfer field. Part I intro-
duces the field by describing the economic 
importance to the nation as a whole, 
to the city, county and state levels of 
government, to the federal government, 
and to the private sector. It discusses the 
approaches to methodology and educa-
tion and training programs currently 
being offered. 
Part II, "Approaches to Technology 
Transfer Methodology," is divided into 
nine chapters. Articles in these chapters 
treat subject areas critical to the flow of 
information. 
Part 111, "Technology TranNfer Ap-
plications," opens with abstracts of arti-
cles treating technology transfer at the 
city, county and state levels. Technology 
transfer at the federal level, in the private 
sector and in an international context are 
also treated in articles abstracted for Part 
III. 
3 
Public policy processes is the sub-
ject area for Part IV, and includes such is· 
sues as economic considerations; licenses, 
patents, and agreements; government 
influence; and security and national de· 
rense. 
It would be a mistake to conclude 
lhat the choice of articles abstracted for 
inclusion rcprt!st•nts any measurement or 
the vast amount of written material 
available on the subject of technology 
transfer. 
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PART I 
FOUNDATIONS OF TECHNOLOGY TRANSFER 
Management is an applied profes-
sional activity. Thus, the manager who 
wishes to enhance his or her managerial 
capabilities for handling matters related 
to the management of technological inno-
vation or change might be interested to 
observe how the transfer of technology 
is accomplished by successful managers in 
other organizations. An understanding of 
the nature of innovation and how tech· 
nology is moved from source to potential 
user also provides the manager with the 
perspective needed to realize its relevance 
to his or her job. Furthermore, in at-
tempting to manage technological innova-
tion within an organization, the historical 
factors which have influenced the devel-
opment of technology transfer as a con· 
cept and field of study might be of assis· 
tance. The introductory chapter focuses 
on the history of technology transfer and 
requirements under the law. In Chapter 2, 
attention is given to the overall concept 
of technology transfer and the role inno-
vation plays in management. Chapter 3 
undertakes a review of several approaches 
to the application of technology transfer. 
Part I provides a foundation for the 
study of the remainder of the text. Fol-
lowing sections undertake to demonstrate 
and explain the basic managerial func· 
tions involved in the application of tech-
nology transfer as a managerial tool, as 
well as the issues relevant to technology 
transfer in the public and private sectors. 
5 
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CHAPTER 1 
AN HISTORICAL PERSPECTIVE 
The intent of Chapter 1 is to pro-
vide a perspective; it is not to provide a 
complete history of technology transfer 
acts or activities, for the activity has 
been going on since the beginning of 
man and perhaps since the beginning of 
life forms. It might even be related to the 
transfer of the way of life from mother to 
the young. 
There have been many organized 
technology transfer activities, and per-
spective might be gained from other 
sources. For instance, the Agricultural 
Extension Service under the U.S. Depart-
ment of Agriculture has had a technology 
transfer mission since its inception more 
than 100 years ago. A review of the 
causes for the legislative act of Congress 
establishing the extension service and the 
following evolution of it can also provide 
excellent perspective. Such things as the 
writings of Caesar and the history of his 
time can provide a different kind. Perhaps 
from this base, an understanding can be 
gained of the importance of integration 
of the progress of technology with the 
needs of people and needed political 
systems. Perspective might also be gained 
from tracking the sequences of military 
activity over the centuries throughout the 
entire world to pick up an understanding 
of the relationships between stressful 
forces which cause people to demand 
change for the sake of their very exis-
tence, and the continuance of a culture 
or civilization. 
The intent here is thus not to pro· 
vide a complete history of the technology 
transfer movement, but rather to provide 
bits of information which can provide 
those interested with some perspective of 
the subject. 
Chapter 1 7 
TECHNOLOGY TRANSFER IN THE NAVY: AN HISTORICAL ANALYSIS 
David K. Allison 
The Stevenson-Wydler Technology 
Innovation Act of 1980 focused new at· 
tention on the subject of technology 
transfer. Among many other provisions, 
lht! law re<1uin·s increased emphasis on 
improving the transfer of knowledge and 
other resources of Federal laboratories to 
State and local governments and to pri· 
vate industry. To explain the reasons for 
this legislation, Congress reported a num· 
ber of findings. Those of particular signi· 
ficance to technology transfer were: 
1. Many new discoveries and advances 
in science occur in universities and 
Federal laboratories, while the ap· 
plication of this new knowledge to 
commercial and useful public pur-
poses depends largely upon actions 
by business and labor. 
2. No comprehensive national policy 
exists to enhance technological in· 
novation for commercial and public 
purposes. 
3. It is in the national interest to pro· 
mote the adaptation of techno· 
logical innovations to State and 
local government uses. 
The remedies the Congress proposed 
to correct the shortcomings it found were, 
to a certain extent, merely further move· 
ment along a traditional path-dissemi· 
nation of Federal resources to the private 
sector and local governments. But the law 
also contained a number of new initia· 
tives designed to make significant changes 
in the operations of Federal laboratories. 
This paper examines sections of the 
new legislation in the context of a general 
review of the subject of technology trans· 
fer to which they relate. Analysis of this 
background of the legislation should help 
those involved in implementing it to act 
reasonably and responsively. 
Allison, David K., "Technology Transfer 
in the Navy: An Historical Analysis" 
paper prepared by the Historian of Navy 
Laboratories, May 1982. 
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ANALYSIS OF PL96-480 
Gerald T. Richards 
Public Law 96-480, formerly called 
S.1250 and officially called The Steven· 
son-Wydler Technology Innovation Act 
of 1980, passed both houses of Congress 
in September and was signed by the Pres· 
ident on October 21, 1980. This memo· 
randum examines PL96-480 and House of 
Representatives Report No. 96-1199, the 
committee report, to interpret the law. 
The report is an official part of the legis· 
Iative history of the law and is used by 
the courts to determine the "intent of 
Congress" when interpreting legislation. 
This memorandum is restricted primarily 
to outlining the obligations and options 
of Lawrence Livermore National Labora· 
tory under this new law. 
Richards, Gerald T., "Analysis of PL96-
480," paper presented to the Energy and 
Resource Planning Branch of Lawrence 
Livermore National Laboratory, Novem· 
her 26, 1980. 
TECHNOLOGY TRANSFER & UTILIZATION STUDIES-
EXAMPLES OF NA VY SPONSORED EFFORT 
J.T. Rohrer and T.A. Buckles 
Since 1969, the Navy has been spon· 
soring technology transfer methodology 
and effectiveness measurement studies at 
the Naval Postgraduate School, Monterey, 
California. This paper outlines some of 
the significant findings as the result of 
this effort and the attempts of one Navy 
organization to put some of this know· 
ledge into use. These technology transfer 
studies and reports have been grouped in· 
to two broad categories: 
(a) Methodology Research which con-
cerns the mechanisms which cause 
technology to transfer and the 
theory associated with the transfer; 
and, 
(b) Measures of Effectiveness or Utili· 
zation which is the actual quanti· 
fication of effectiveness. 
The authors include an excellent 
brief review of the Predictive Model of 
Technology Transfer and all the factors 
affecting the transfer mechanism. 
Rohrer, J.T., and Buckles, T.A., "Tech· 
nology Transfer & Utilization Studies--
Examples of Navy Sponsored Effort," 
pp. 23-46 in Creighton, J.W., and Jolly, 
J.A. (ed), Technology Transfer: Research 
Utilizalio11 a11d User Sti111ulalio11, Naval 
Postgraduate School, Monterey, Califor· 
nia, 1980. 
Chapter 1 9 
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CHAPTER2 
THE NATURE OF INNOVATION IN TECHNOLOGY TRANSFER 
Abstracts in this group treat the na-
ture of the innovation process and how it 
tends to function within different organ· 
izations. Pelz, Munson and Jenstrom exa· 
mine parallels between processes in differ· 
ent organizations and apparent require· 
ments for successful innovation. Lateef, 
in "Paving the Way for Technopolis," 
provides thought on changes within and 
between nations which gradually cause an 
industrial capability to be more and more 
balanced. The subject of improved re· 
search utilization is treated by Frohman 
and Roberts; they imply that there is a 
need for applications planning in research 
management. The roles of individuals are 
treated by Jervis, and Handler addresses 
the thought provoking issue of the value 
of technology in improving the social 
conditions of man. 
Chapter 2 11 
TRIGGERING TECHNOLOGY TRANSFER 
Thomas P. Evans 
This article discusses the problems 
of moving technical ideas and know-how 
from a conceiving organization (the seller) 
to a user organization (the buyer). Evans 
states that the movement of new products 
and process ideas from seller to buyer is 
an important instrument of commerce 
that needs cultivation and encouragement. 
He first discusses what the buyers 
are looking for and then what the sellers 
are looking for. He discusses various pro· 
blems involved from both points of view. 
Evans points out that the buyer is over· 
reluctant to take risks, and the seller is 
overconfident of the value of his techno-
logy. Therefore, a transfer gap exists be-
tween the two. 
To remedy this gap Evans lists se· 
veral points of advice to the buyer and to 
the seller. These are points he feels will 
help with the transfer. 
He summarizes the article by con· 
cluding that the gaps caused by sharp dif· 
ferences in the backgrounds and points of 
reference of potential buyers and sellers 
can be bridged. He says the secret ingre-
dient of a successful technology transfer 
which he calls "the trigger" is mutual re-
spect and better understanding between 
those who have technology for sale and 
those who can use it. 
Evans, Thomas P., "Triggering Technolo-
gy Transfer," Management Review, 
pp. 26-33, February 1976. 
INNOVATION AND TECHNOLOGY TRANSFER-
THE ROLES AND CHARACTERISTICS OF INDIVIDUALS 
Paul Jervis 
Project SAPPHO, which studied dif· 
ferences between success and failure in in· 
novation, produced information both on 
the roles played by individuals in the in-
novation process and on the characteris-
tics of those associated with success. Al· 
though the data do not permit as detailed 
that "Product Champions" can challenge 
and overcome organizational unsuitability 
or indifference, but suggest rather that the 
power, commitment and experience of 
the Innovation Managers are crucial fac-
tors. 
an analysis as other studies which have Jervis, Paul, "Innovation and Technology 
concentrated specifically on gathering in· Transfer···The Roles and Characteristics 
formation about people, they do enable of Individuals," IEEE Transactions on 
some of the existing ideas to be reviewed. Engineering Management, v. EM-22, no.I, 
Results show little support for the belief pp. 19-27, February 1975. 
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TECHNOLOGY TRANSFER: A PUBLIC POLICY ISSUE 
LT B. A. Bayma, Jr. 
Technology and the dissemination 
of information has become a public policy 
issue in the United States. This article 
examines the concept of technology trans· 
fer and the issue of exporting technologi· 
cal innovation by providing an historic 
overview of the process and the private 
and public sector's attitude towards the 
transfer of technology. 
Bayma, Jr., LT B. A., "Technology Trans-
fer: A Public Policy Issue," Journal of 
Technology Transfer, 3(2), pp. 43-51, 
1979. 
DIMENSIONS OF INNOVATION 
Donald C. Pelz, Fred C. Munson, and Linda L. Jenstrom 
Within a conceptual framework of three 
dimensions, this paper examines parallels 
between the process of innovation in ship· 
building and in nursing care. Major con· 
clusions are: 
1. A given innovation must include 
not only technological change but 
also embedding activities to ensure 
its fit into the adopting organiza· 
ti on. 
2. To ensure continuation of the inno· 
vating process, it is necessary to 
build innovative capacity, with 
leadership vested in some person or 
group. 
3. System-wide innovation requires 
both an effective diffusion process 
and diffusion capacity, to dissem-
inate knowledge about specific in· 
novations and also about ways to 
build innovative capacity. 
4. Building both innovative capacity 
and diffusion capacity must be seen 
as responsibilities of the entire or· 
ganization or system. 
Pelz, Donald C., Munson, Fred C., and 
.Jcnstrom, Linda L., "I>im1•11sions of ltino-
vation," ,Journal of '/'cch1wlo1:y 'J'm11.~{er, 
3(1), pp. 35-49, 1978. 
Chapter 2 13 
PAVING THE WAY FORTECHNOPOLIS 
Noel V. Lateef 
The direction headed is toward a 
technopolis-a uniformly technologized 
world. With the accumulation of capital, 
the diffusion of technology has made pro-
duction charadnislics of national eco-
nomies more similar. The invisible hand of 
economic interdependence is fostering a 
new technological regime. 
The monopoly an innovating coun· 
try enjoys on a new product can be decep-
tively temporary. The most important 
fact about a new technology is the know· 
ledge that it can work. With this know· 
ledge any nation with a reasonably so-
phisticated technical capacity of its own 
can duplicate a technological development 
more cheaply than its originator, even 
without technology transfer. 
With considered policies toward 
global industrialization, real world produc-
tion can rise substantially. However, exist-
ing knowledge of the industrialization pro-
cess is too limited, localized and unsys-
tematic, and its applicability to current 
and emerging needs too unexplored, to 
provide an adequate basis for effective in-
dustrialization policies. An enlightened 
technological regime will be the essential 
factor in the successful application of 
this approach. 
Lateef, Noel V., "Paving the Way for 
Technopolis," Bulletin of Atomic Sci-
entists, v. 35, pp. 58-61, November 1979. 
SCIENCE, TECHNOLOGY, AND THE HUMAN CONDITION 
Philip Handler 
The impact of science and engineer-
ing on citizens is great, despite their ques-
tionable impact on social institutions. 
While technology has been clearly bene-
ficial to many people, it has been of du-
bious value in improving man's social con-
dition. Government, personal, and family 
relations are not better-and may even 
have deteriorated-since the advent of SO· 
phisticated technologies. This article is a 
broad overview of science and technology-
directed change in the human condition 
in the United States. The intent is not to 
be exhaustive but rather to stimulate 
thought and debate. 
Handler, Philip, "Science, Technology, 
and the Human Condition," IEEE Spec-
trum, pp. 49-52, August 1979. 
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STRATEGIES FOR IMPROVING RESEARCH UTILIZATION 
A. Frohman and E. Roberts 
The authors state that technological 
innovation is implemented and adopted 
through a series of phases. Efforts to in· 
crease utilization from research ideas have 
not always been successful. The authors 
outline a better approach to alter earlier 
stages of the entire innovation process in 
order to select and utilize research that is 
more likely to be used. For effective re· 
search utilization to occur, a very diverse 
set of activities must be carried out. In-
dustrial organizations have brought mar· 
keting and management personnel into the 
research and development organization. 
Achieving effective utilization of research 
requires careful planning, staffing and 
execution of the research effort to take 
into account what is necessary to facilitate 
utilization of the results. While no prac· 
tice guarantees utilization of the results, 
the approaches examined in the article in· 
crease the probability that the research 
output will be adopted by its target user. 
Frohman, A., and Roberts, E., "Strategies 
for Improving Research Utilization," 
Technology Review (March/April 1978), 
pp. 33-39. 
Chapter 2 15 
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CHAPTER3 
APPROACHES TO TECHNOLOGY TRANSFER 
As they commenced their work on 
the subject of technology transfer, 
Creighton and Jolly started with a review 
of existing literature and opinion on the 
movement of information. Of tremen-
dous assistance was the work of Rogers 
and Shoemaker. Their work on manage-
ment of information provided a base 
from which the authors' future work ex-
panded. In the early stages many models 
were examined. For the most part these 
models were successful in the achieve-
ment of a particular transfer. Examina-
tion revealed that the majority of them 
had been described after the success had 
been accomplished, and generally 
described step-by-step activities rather 
than providing concepts. Examination re-
vealed that many steps were repeated 
within one model. For this reason, many 
models were examined and each step ana-
lyzed to see if it performed some funda· 
mental function in the movement of in· 
formation. As a result of this effort, a list 
of fundamental elements evolved which, 
in the authors' minds, seemed to include 
all the functional activities. At the time it 
was called a process model or a predictive 
model. Yet, because no order of applica· 
tion was addressed, its real character is 
that of a list of elements which con· 
tribute to the movement of information. 
Others have attempted to clarify 
the basics behind the movement of infor· 
mation in other ways. 
Chapter 3 17 
A STUDY IN TECHNOLOGY TRANSFER 
R. D. Carnahan 
Technology transfer has been an in· 
herent element in the growth of Gould 
Inc. from its origins in a small Lake City, 
Minnesota foundry in 1869 to a major 
d1!drlcal/clcctro11ics firm with sales of 
over $2 billion per year in 1979. Techno· 
logy transfer can be viewed as the pivotal 
element in the economic prosperity of in· 
dividual business elements as well as entire 
business enterprises. 
The transfer process, increasingly 
the focus of study by government, indus-
try, and academia is at times smoothly 
subtle and at times turbulent. Study of the 
process is motivated by the belief that it 
will produce a level of understanding that 
will both facilitate and accelerate the 
movement of technology from the labora-
tory to the marketplace. 
Experience, properly analyzed, can 
be one of our best teachers; to that end 
some specific cases of technology transfer 
are discussed representing recent and cur-
rent experiences with the process. The 
author then discusses some of the deter· 
minants for success in the transfer process 
as viewed subjectively by a participant/ 
observer. 
Carnahan, R. D., "A Study in Technology 
Transfer," Keynote Address, Technology 
Transfer Society Fifth Annual Meeting 
and International Symposium, Las Vegas, 
Nevada, June 22-24, 1980. 
SYSTEMS FOR TECHNOLOGICAL INFORMATION TRANSFER 
W. T. Knox 
The article discusses the meaning 
and application of technology transfer in 
modern society by focusing on its pro-
blems, users, and implications. The author 
calls technology "how to" and includes 
all the supporting theory, evaluation of al· 
ternatives, equipment processes, materials 
and facilities, and supporting procedures 
and techniques. The essential ingredient 
in a successful technology transfer is the 
blending of a problem with a solution. The 
blem. Problems exist for technology trans-
fers in the fonn of time constraints, lack 
of familiarity with those who might make 
use of the technology, and the training to 
use the technology. The author feels the 
effectiveness of the transfer depends on 
infonnation condensers, transformers, 
and filters, arid are required in proportion 
to the volume of information, number of 
users, and the type of system being used. 
idea is to find a problem that can be solved Knox, W. T., "Systems for Technological 
with an existing technology rather than Information Transfer," Science, pp. 415· 
by researching a new solution to that pro· 419, August 1973. 
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THE TECHNOLOGY TRANSFER PROCESS: 
CONCEPTS, FRAMEWORK AND METHODOLOGY 
James A. Jolly and J. W. Creighton 
The concepts, framework and meth-
odology of the technology transfer pro· 
cess are discussed. On the basis of research 
a model of the transfer mechanism is de· 
veloped. This model is carried through se-
veral iterations to arrive at a predictive 
model of technology transfer. The model 
is useful in terms of exposing deficiencies 
in the acceptance of new and/or innovative 
technology. In addition the model has a 
future usefulness in terms of providing a 
basis for a quantitative measure of the ef· 
fectiveness of an organization to capitalize 
on the technology transfer process. 
Jolly, James A., and Creighton, J. W., 
"The Technology Transfer Process: Con· 
cepts, Framework and Methodology," 
Journal of Technology Transfer, 1(2), 
pp. 77-91, 1977. 
STRATEGIC PLANNING FOR SUCCESSFUL TECHNOLOGICAL INNOVATION 
Robert Cooper 
The author begins by stressing the 
importance of strategic planning for new 
product development. The firm should 
carefully evaluate the nature of the busi· 
ness they are in and strive to develop new 
products to satisfy their target market. It 
appears that all too often, a successful 
product development program is the result 
of luck rather than planning. 
When defining the firm's business 
sector, management should take a wide 
perspective. The author gives the example 
of a railroad, defining their business in the 
broad terms of transportation rather than 
railroading. This will enable the firm to 
consider relevant market opportunities 
that they might otherwise overlook. The 
company should carefully evaluate their 
strengths and weaknesses as well as those 
of their competitors in relation to their 
business sector. 
Once the firm's business sector has 
been defined the company will have a ba-
sis to establish their new product develop· 
ment guidelines. The definition will give 
management a criterion in evaluating pro· 
posed new product ideas. Additionally, it 
will give direction to research and develop· 
ment efforts. 
Cooper, Robert, "Strategic Planning for 
Successful Technological Innovation," 
The Business Quarterly, pp. 46-54, Spring 
1978. 
Chapter 3 19 
THE SEAM TECHNOLOGY TRANSFER PROCESS 
Edwin R. Browning and Gene Colling 
The Surface Environment and Min· 
ing. Program, known as SEAM, was es· 
tablished by the Forest Service in 1973 
and given a fiv1!·y1•ar mission to develop 
and apply the most current reclamation 
and planning technology. SEAM is con· 
centrating its efforts in the West because 
of keen interest in developing new energy 
and mineral deposits. 
The research, planning, and applica· 
tion projects underway are primarily di· 
rected toward helping Forest Service land 
managers effectively handle mineral man· 
agement problems. However, SEAM-gen· 
erated information is also being used by 
other federal and state agencies, mining 
companies, and decision makers at all 
levels. 
SEAM projects cover the whole 
spectrum of mining activity; from pre· 
exploration, exploration, leasing, and de· 
velopment; through final reclamation. 
Model demonstration sites have been es· 
tablished throughout the West to develop 
and demonstrate the most current recla· 
mation technology. 
Major emphasis is being directed to· 
ward developing technology transfer sys· 
tems that will funnel available knowledge 
to the various user groups in an under· 
standable and usable form. 
This paper concentrates on five steps 
identified as being critical to assure tech· 
nology transfer: (1) need identification, 
(2) information development, (3) pack· 
aging, (4) transfer, and (5) application. 
Browning, Edwin R., and Colling, Gene, 
"The SEAM Technology Transfer Proc· 
cess," a report prepared for the Techno· 
logy Transfer Workshop, Tucson, Arizona, 
February 12-15, 1979. 
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MANAGING CHANGE 
Robert M. Worcester 
While most organizations are able 
to adjust to small routine ch11nges in their 
systems, it often requires a rethinking of 
traditional management practices to ac· 
complish large-scale tasks which cut 
across departmental lines. The introduc· 
tion of wholly new products or services, 
conducting a major reorganization, effec· 
ting acquisitions and mergers, entering 
new markets and radically improving in· 
ternal efficiency and profitability are some 
of those innovations that may require a 
change in management practice. There is 
a feeling among middle management of 
most companies, however, that the com-
pany is incapable of change. Study re· 
suits show that managers believe com-
panies reward those who use safe, tested 
methods rather than those who attempt 
to implement new ideas. To reconcile this 
need for change with the belief that 
change is impossible and unrewarding, 
top management must rethink some pop· 
ular assumptions about what stimulates 
better performance. Top management 
should also realize that only a few 
"change promoters" will be available at 
any level within the organization. The 
majority of employees fall somewhere in 
between the category which actively pro-
motes change and the category which ac· 
tively resists change. While people of both 
extremes are necessary in every organiza. 
tion, conditions inherent in most corpor-
ations favor stability and make necessary 
the creation of conditions more favorable 
to change. 
Worcester, Robert M., "Managing 
Change," Long Range Planning, vol. 3, 
no. 1, pp. 31-35, September 1970. 
Chapter 3 21 
DIMENSIONS OF ORGANIZATIONAL TECHNOLOGY 
AND STRUCTURE: AN EXPLORATORY STUDY 
Bernard C. Reimann 
Including a review of pertinent liter-
ature, the author develops a model for de· 
scribing process technology along the di· 
mcrn;ions of the degree of utilization of 
mass-production, and the degree of tech· 
nical change. 
Analysis of data from a study of 19 
manufacturing organizations showed or· 
ganizational size and dependence were 
more strongly related to specialization 
and formalization of structure than were 
use of mass production technology or the 
degree of change over time in manufactur· 
ing technology. The implication is that 
structural specialization (horizontal and 
vertical differentiation of functions and 
degree of professionalism) appears to be 
more a function of organizational size 
than of its manufacturing technology. 
Similarly, formalization of organizational 
activities have more to do with a relation· 
ship (or lack thereof) to a parent organiza· 
ti on than to technology. 
Centralization of decision-making 
was not found to be related to size, de· 
pendence, or either dimension of techno· 
logy. However, firms involved in unit to 
batch production (low-mass-production) 
were found to be negatively related in 
terms of technical change rate to degree 
of centralization. 
Correspondence between structure 
and technical change was found only in 
low-mass-production, implying that an or· 
ganization's response to changes in tech· 
nology may be contingent on the form of 
its technology. If the form is flexible, the 
organization is free to adjust its internal 
structure to demands of the environment. 
If the form is mass-production, it may be 
inhibited. 
Reimann, Bernard C., "Dimensions of Or· 
ganizational Technology and Structure: 
An Exploratory Study," Human Rela-
tions, pp. 545-566, June 1977. 
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PART II 
APPROACHES TO TECHNOLOGY TRANSFER METHODOLOGY 
In this section, we initiate the study 
of the technology transfer process. The 
Jolly /Creighton technology transfer 
model presented in the previous section 
provides a framework for a better under· 
standing of the approaches to and con· 
cepts of technology transfer. The chap· 
ters in this section focus on the nine 
technology transfer elements which have 
been described and discussed in that 
model as being useful in assessing proposed 
transfers. Chapter 4 is concerned with 
methods of documentation, such as cur· 
rently successful data banks of technolo· 
gical information. Chapter 5 deals with 
some of the many ways that information 
movement is effected. Characteristics of 
both formal and informal organizations 
impacting on the transfer of technology 
are the focus of Chapter 6. Chapter 7 
concerns such factors as the nature of a 
successful project, procedures and stand· 
ards for selection, and planning the assign. 
ment of resources. In Chapter 8, the ca· 
pacity of the person or organization to 
receive innovation is the focus. The role 
and contribution of the linker in the 
transfer of technological innovation is 
examined in Chapter 9. Chapter 10 dis· 
cusses some of the factors affecting the 
credibility of transfer transaction, such as 
the assessment by the potential receiver 
of the reliability of the information, its 
source, and its presenter, and the assess· 
ment by the sender of the ability of the 
receiver to understand or use the informa· 
tion. The effects of reward systems on 
the transfer and implementation of tech· 
nological innovation are considered in 
Chapter 11. Lastly, Chapter 12 looks at 
how the desire or resistance to accept and 
use innovation impacts on technology 
transfer, and addresses the manager's role 
in decreasing resistance. 
The selections in Part II reflect the 
complexity of technology transfer and 
the relevance of the nine factors which 
contribute to successful transfers of tech· 
nology into use. An understanding of 
how these elements affect people and or· 
ganizations enables the manager to merge 
the theory of information movement 
with management theory, and contributes 
to the manager's effectiveness with tech· 
nological innovation. 
It is hoped that in considering the 
abstracts and reading the articles, that all 
of the elements described in the various 
chapters are understood to be interactive. 
For example, documentation is useless 
unless the document is distributed. Inter· 
action of the elements is particularly im· 
portant when considering the entire pro· 
cess of technology movcmPnt in that tht• 
movement is likely to involvt~ all of them. 
Frequently in considering why a change 
does not take hold, checking back on the 
elements might reveal that everything 
seems to be in order, but that one of the 
elements or the conditions affecting one 
of the elements are in disarray. For in· 
stance, everything might be just right ex-
23 
cept for insufficient capacity of the 
people to perform, in which case, capacity 
might be the primary element to address 
to achieve the transfer. Also fundamental 
is the fact that information goes both 
ways and sideways. Everybody generates 
information pertinent to the use; every-
body also receives some information which 
improves his capability lo make a conlri· 
bution. For this reason, it should not be 
thought that there are pure users of 
information nor pure generators of it. 
Typically all parties generate and all 
parties use. They just use different things. 
It is putting these different things togeth· 
er that results in the final effective utiliza· 
tion. Neglect of some of them can easily 
result in a pushed technology which is 
not received or a pulled technology which 
is not yet mature enough. 
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CHAPTER4 
DOCUMENTATION 
Documentation of information pro-
vides us our libraries and record keeping 
systems. The usefulness of historical re-
cords for maintaining traditjon and cul-
tural standards is unchallenged. Docu-
mentation is not confined to written re-
cords nor to information stored in data 
banks and machines. When nothing else 
was available, information was stored in 
the folk tales, folk songs, traditions and 
ways of doing things passed down from 
generation to generation; even today, un-
written documentation exists in the form 
of stories such as family and community 
tales and songs. Unwritten documenta-
tion is perhaps more common in the less 
developed countries and among peoples 
who have less developed writing skills and 
traditions. 
In the work environment, docu-
mented material is of great importance 
for maintaining controls and systems and 
to provide a source for research informa-
tion support. Researchers must constantly 
refer to knowledge other than their own. 
They may do it through access to formal 
documentation systems or through inter-
action with another person or group. 
In a work situation that part of in· 
formation which directly pertains to the 
task at hand is usually documented for 
that specific purpose and is readily at 
hand. The factory supervisor has blue-
prints and specifications telling him how 
things are to be done. He has schedules, 
work plans, and priorities to tell him 
when it is to be done. On the other hand, 
documentation telling him how it might 
be done differently and more effectively 
is seldom at his disposal. If he feels there 
is a reward to be gained by looking for 
better ways he may extend himself and 
go try to find them, but often he does 
not know where to go. This general situa-
tion is true in any work. Standards are 
generally set for us by someone else, and 
our expectations are thus governed by 
them. Encouragement to step outside 
standard documented procedures and sys-
tems does not often exist. 
Abstracts of articles appearing in 
Chapter 4 in no way embrace the entire 
field of documentation. The chapter is 
oriented towards recent information, 
storage, and retrieval technology having 
to do with how data banks, information 
systems and other computt•r based stor-
age b)'Stcms can aid the dfrctivu managur. 
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TECTRA-A DATA BANK OF SUCCESSFUL INNOVATIONS 
James A. Jolly and Thomas A. Buckles 
An operational, on line, interactory 
and computer searchable data bank has 
been developed at California State Univer-
sity, Sacramento. The data bank is named 
TECTRA. Thi· proj•~ct has been a joint cf· 
fort of the Federal Laboratory Consor· 
tium and the School of Business and 
Public Administration, CSUS. TECTRA is 
a data bank of cases describing either 
hard or soft technology that has been de· 
veloped by federally supported effort and 
then transferred to (used by) a public sec· 
tor organization (city, county, etc.) or 
to the private sector. Each case in the 
data bank is flagged by five different key 
words (descriptors). An updated key 
word list is maintained on line for the 
user. Searches of the data bank may be 
made by several independent classifica-
tions such as the name of the technology 
source, the year first used, etc. 
This paper discusses the objectives 
of the project TECTRA, the current status 
of the data bank and includes a report de-
scribing the interest and use by the public 
sector (cities, counties, states). 
Jolly, James A., and Buckles, Thomas A., 
"TECTRA-A Data Bank of Successful 
Innovations," Technology Trans( er So-
ciety Symposium 1980, 10-1 · 10-10. 
MANAGING THE FLOW OF SCIENTIFIC AND TECHNOLOGICAL INFORMATION 
T. J. Allen 
The author attempted to show how 
behavioral scientists have become more in· 
terested in the flow of technical informa-
tion between scientists and engineers. His 
original research studied evidence which 
spanned a ten year period. He studied 
parallel projects (two or more R&D teams 
assigned to the same set of problems) of 
the test groups to ascertain whether dif-
ferences in information gathering techni· 
ques, problem solving techniques, and re-
lative performance existed between the 
groups. His results showed that differences 
exist since scientists are found to rely 
more heavily upon written than oral 
sources of information, while technolo· 
gists tend to favor oral information 
sources. Other results included the obser· 
vation that for technologists, the organiza· 
tion to which they belonged tended to im-
pede the communication flow. 
Allen, T. J., "Managing the Flow of Sci-
entific and Technological Information," 
submitted to the Alfred. Sloan School of 
Management as a Doctoral Dissertation, 
August 22, 1966. 
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A SYNTHESIS OF PERTINENT RESEARCH 
RELATING TO TECHNICAL INFORMATION SYSTEMS 
L.A. Digman 
The purpose of this article is to eval· 
uate pertinent research concerning tech· 
nical information systems in general and 
technology in particular. This research 
evaluation was undertaken (1) to deter· 
mine the state-of-the-art with regard to 
organizational technical information sys· 
terns, and (2) to provide the background 
knowledge necessary for the development 
of interorganizational technical informa-
tion systems to facilitate effective techno· 
logy transfer. 
The author investigates, evaluates 
and summarizes pertinent research on 
technical information systems (TIS)- the 
vehicle by which technology is dissemi· 
nated and acquired by potential users of 
that technology. Since the TIS is a critical 
element in the transfer process, it is re· 
commended as the place to begin~m· 
ploying the principles of systems analysis 
and design-to optimize transfer of tech· 
no logy. 
Digman, L. A., "A Synthesis of Pertinent 
Research Relating to Technical Informa-
tion Systems," Journal of Technology 
Transfer, 3(2), pp. 37-42, 1979. 
THE TECTRA NEWSLETTER: IMPLICATIONS FOR 
ITS USEFULNESS AS AN INFORMATION DIFFUSION TOOL 
Sheila Greathead 
Statement of Problem: To develop 
and test the usefulness of the TECTRA 
Newsletter, a mechanism for disseminat· 
ing information about technology trans· 
fer and the TECTRA data base. Current 
literature was used to show the emerging 
importance of technology transfer and 
the Newsletter's role in this area. 
Sources of Data: Primary data was 
collected from the recipients of the News· 
letter. This included technology transfer 
agents, administrators of various munici· 
pal government departments, and some 
executives in private enterprise. 
Conclusions Reached: It was shown 
that the TECTRA Newsletter created in· 
terest in the cases reported by the News· 
letter, as well as awareness of the 
TECTRA data base. It was also shown 
that the Newsletter is regarded as a useful 
tool by readers, and should thncfort~ he 
viewed as an on-going project. 
Greathead, Sheila, "The TECTRA News-
letter: Implications for Its Usefulness as 
an Information Diffusion Tool," Journal 
of Technology Transfer, 4(2), pp. 59-79, 
1980. 
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DATA BANKS FOR R&D 
Fred U. Wetzler 
Knowing where to get reliable sci· 
entific data-and how to use it·-can 
make the difference between a cost-effec· 
live reS<~arch and development project 
111111 1111 t~conornic disaster. Scientific data 
bases are proliferating, but their compilers 
haven't always been telling where they 
are or what they offer. 
This article provides an excellent 
overview of what data are available (as 
of 1977) and where they are. Both com· 
puter-readable and noncomputerized sci-
entific numeric data bases are listed and 
described. The author includes both 
governmeril and industrial data bases in 
his discussion. 
Wetzler, Fred U., "Data Banks for R&D," 
Research/Development, pp. 54-56, 58-59, 
62-64, June 1917. 
EVERYTHING YOU ALWAYS WANTED TO KNOW MAY SOON BE ON-LINE 
Walter Kiechell III 
As spies and touts have always 
known, information is a salable commo· 
dity. And just as satellites orbiting in 
space are transforming the business of es· 
pionage, so there is also a revolution taking 
place in the way other information is col· 
lected, packaged and distributed. For this 
we have the computer to thank. A new 
industry is growing up around on-line 
"data bases," huge banks of information 
that is processed, stored, and delivered 
electronically. What the new businesses 
provide is not so much additional infor· 
mation ·most of it has been lying around 
in printed form for a time-but a radical 
improvement in the ease with which infor· 
mation can be retrieved, a promise that 
the curious can find what they need to 
know in just a matter of seconds. 
This article explores the growing 
business of information services, listing 
ten on-line services and their costs. Addi· 
tionally, the role of the U.S. government 
as a vendor in the data base industry is 
discussed. 
Kiechell III, Walter, "Everything You Al· 
Ways Wanted to Know May Soon Be On· 
Line," Fortune, pp. 226-228, 233, 240, 
May 1980. 
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A CRUX IN SCIENTIFIC AND TECHNICAL COMMUNICATIONS 
J. C. R. Licklider 
Licklider says, "It is a flood of in· 
formation and not a flood of knowledge 
that is causing the trouble with which we 
must cope." He contends that we have 
come to an age wherein it is impossible 
for an individual to keep up with his field. 
"For most of us, the flood of information 
is a major factor in our lives. It is marked· 
ly affecting what we do and how we do 
it." He suggests three ways in which to 
control the flood: "(a) reduce the rate of 
publication, (b) improve the arrangements 
for selecting pertinent documents, and 
(c) improve the arrangements for pro· 
cessing the information the documents 
contain." Licklider discards the first 
method as being "naive." There is little 
hope for the second method, he says be· 
cause it is too time-consuming and the 
supply of qualified people is limited. The 
third method is the "only credible pro· 
mise for development of an effective sys· 
tem of informational flood control." He 
concludes that computer programs tend 
to become public and available to all users 
if they have wide applicability. This will 
require a close interaction between 
people and computers. 
Licklider, J. C. R., "A Crux in Scientific 
and Technical Communications," Ameri· 
can Psychologist, pp. 1044-1051, Novem-
ber 1966. 
THE COMPUTER IN RESEARCH: A REAL-TIME PARTNER 
G. A. Lavendel 
This article focuses on how on-line 
searching via computer operators has re· 
volutionized information retrieval. Pre· 
viously, the paper chase, which involves a 
staggering amount of data and informa· 
tion, had overwhelmed both engineers 
and students alike. However, by dialing a 
network· number, accessing information 
can be done quickly and cheaply, espe· 
cially if you compare it with the hidden 
cost of time-consuming manual searches 
in libraries, and it can be done far from 
the data base itself. Currently, there are 
over 21 data bases for engineers, but they 
often require the assistance of an exper-
ienced operator. Once a particular data 
base has been selected, a comprehensive 
index, which utilizes a limitless array of 
descriptors or key words, enables the 
searchers to retrieve an in-depth listing of 
journals, cases, books, etc. on that partic· 
ular subject. After reviewing the abstracts, 
the searchers can then choose what infor· 
mation is to be printed. 
Lavendel, G. A., "The Computer in Re· 
search: A Real-Time Partner," IEEE 
Spectrum, pp. 38-40, December 1978. 
Chapter 4 29 
30 Technology Transfer: Concepts With Supporting Abstracts 
CHAPTER 5 
DISTRIBUTION 
The word distribution as used here 
refers to spreading things around or re-
straining them from spreading. The word 
itself is self-explanatory. The abstracts in 
Chapter 5 provide a quick review of arti-
cles written for the purpose of explaining 
the importance of effective distribution 
systems and some of the ways in which 
the distribution can affect other func-
tional elements. For instance, the item 
form may greatly influence whether it is 
distributed through books, periodicals, 
word of mouth, radio or some other sys-
tem. The distributing organization and 
the particular target organization influence 
the choice of the most effective mode for 
distribution. The specific intent of the 
project for which the information is in-
tended can affect how it is distributed to 
make the project most effective. 
The effectiveness of the informal ele· 
ments is impacted by the form of distri· 
bution. Does the receiver have the capaci-
ty to receive a specific form? If not, the 
distribution system and perhaps the for· 
mat of that which is being distributed 
should be changed to fit the capacity of 
the receiver. Does the sender have the ca-
pacity to fit it to the receiver? Is the sen-
der capable of talking the receiver's lan-
guage'! 
In performing a linking function, a 
person must constantly be aware of the 
distribution form needed. Linking indi· 
viduals are constantly varying their form 
of distributing information as the needs 
of the occasion arise. Is the form or 
method of distribution credible to the 
person providing the format or to the 
person receiving? The distribution of new 
technological information by means of a 
professional scientific journal may be 
acceptable and preferred by a research 
community but considered impractical by 
the persons charged with putting it to 
use. One may consider it to be acceptable 
if it is interesting, the other only if it can 
readily be put to use. 
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MEASURING THE EFFECTIVENESS OF A RAPID RESPONSE 
TECHNOLOGY TRANSFER PROGRAM 
Eugene H. Early 
This paper describes a method that 
has been developed to measure the effec· 
tiveness of a technology transfer program. 
The method was ust~d on an on-going Navy 
program and showed that benefits to 
Navy users amounted to almost $3 for 
every program dollar spent. The method 
was developed by two Civil Engineering 
Corps officers, LCDR Jack Hendrickson 
and LT Bill Fisher, and documented as a 
Naval Postgraduate School report in 
December 1974. 
The technology transfer program 
described in this paper was funded by the 
Naval Facilities Engineering Command 
(NAVFAC) and executed by the Navy's 
Civil Engineering Laboratory (CEL) with 
the purpose of providing rapid response 
service on short term requests for techno· 
logical assistance from Navy shore activi-
ties. The program is coordinated by CE L's 
Facilities Engineering Support Office 
(FESO). 
Early, Eugene it, "Measuring the Effer· 
tiveness of a Rapid Response Technology 
Transfer Program," pp. 61-80, in Tech-
nology Transfer in Research and Develop-
ment, J. A. Jolly and J. W. Creighton (ed), 
Naval Postgraduate School, Monterey, 
California, 1975. 
WORKING GROUP REPORTS-TRANSPORTATION TECHNOLOGY 
J. Grey and M. Newman 
This was the last in a series of six 
reports regarding the transfer of techno· 
logy from NASA to the public sector. 
Transportation technology involves a wide 
range of topics such as air transportation, 
maritime transportation, urban mass tran· 
sit, federal highway programs, etc. It was 
recommended that the federal government 
should increase its efforts to promote 
technology transfer by actively generating, 
stimulating, encouraging and backing it. 
Although the transfer of technology from 
the aerospace field to the commercial avi· 
ation industry has been very successful, 
transfer to rail, urban and maritime 
transportation and transportation-related 
areas is unstructured. To set up a working 
transfer system in these areas, communi· 
cation barriers, regulatory restraints, poli-
tical restraints, the 'not invented here' 
syndrome and many other problems must 
be overcome. 
Grey, J., and Newman, M., "Working 
Group Reports--Transportation Techno· 
logy," Aerospace Technology Transfer to 
the Public Sector, pp. 49-54, June 1978. 
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ORGANIZE FOR TECHNOLOGY TRANSFER 
Richard N. Foster 
Application of a technology to some 
product or process other than that origi· 
nally intended is common in U.S. indus· 
try. However, the author of this article 
asserts that few companies have organized 
their technology transfer efforts systema· 
tically enough for commercial purposes. 
Many that try to organize start with the 
technology and seek application for it, 
whereas they should begin with the first 
buyer of the envisioned product. The 
author goes step by step through the pro· 
cess, discussing along the way the data 
banks that can be explored (many of them 
government sponsored) and estimating the 
human and financial investment involved. 
The author details five steps involved 
in the technology transfer process. These 
five steps are: (1) Creating a resource base; 
(2) Defining needs and markets; (3) Mak· 
ing a match; (4) Evaluating and selecting; 
(5) Adapting the technology. An example 
of the process is included in the article, 
and the author also details how to organ· 
ize, and the cost factors involved in tech· 
nology transfer. The article concludes 
with a sample problem statement. 
Foster, Richard N., "Organize for Tech· 
nology Transfer," Harvard Business Re-
view, pp. 110-120, November-December 
1971. 
TECHNOLOGICAL COOPERATION FOR WORLD SURVIVAL 
William C. Norris 
The wheel is being reinvented every 
day throughout the industrial world. Yet 
vast amounts of existing technologies are 
under-utilized. There is an enormous 
waste of technical resources. Therefore, it 
is needed to minimize unproductive dupli· 
cation and to share the resulting benefits 
through worldwide pooling of technolo· 
gical efforts at all levels. 
Major hindrances: (1) One of the 
largest untapped resources of the world is 
the wealth of information and technology 
buried in libraries and laboratories of busi· 
nesses, government, research institutions, 
academic institutions and individual in· 
ventors. But this asset is not being used 
effectively bccauSt• ils transf{'r is so ind-
ficicnt. fl) Efficient. lrnnsfn of tt·chno-
logy demands human communication, 
questioning and explanation. (3) There is 
a need for increased cooperation. 
Norris, William C., "Technological Coop· 
eration for World Survival," Computers 
and People, vol. 26, pp. 9-12, May 1977. 
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ACTION ORIENTED STRATEGIC PLANNING: THE CONCEPTS 
OF INFRASTRUCTURE AND FUNCTIONAL DOMAINS 
Samuel N. Bar-Zakay 
The problem is how to translate 
limited and uncertain knowledge about 
the future environment into operational 
:;lrah,l(ic policy decisions. Because the 
strategic policy decisions must be made 
with a long time perspective in mind (10 
to 20 years), planners tend to formulate 
strategies which are overly broad. A solu-
tion to the broad and uncertain approach 
is to employ a system that relies upon the 
use of the infrastructure. When the infra· 
structure is divided into permanent and 
complete societal functions, then specific 
opportunities can be presented to the or-
ganization. Examples of functional do· 
mains that may be relevant to strategic 
long-range planning are: industrial capabi· 
lities, pieces of legislation, regulation and 
training. Our knowledge about evolving 
world trends is usually available in func-
tional terminology (i.e., the evolving 
"information society", the "leisure soci-
ety", the "energy crisis", and the "food 
crisis'', ect.). Knowledge about the future 
behavior of the Functional Domains may 
enable organizations such as governments 
and/or corporations, to create the required 
infrastructure for capitalizing on possible 
opportunities. 
Bar-Zakay, Samuel N., "Action Oriented 
Strategic Planning: The Concepts of Infra· 
structure and Functional Domains," Jour-
nal of Technology Transfer, 2(2), pp. 35-
42, 1978. 
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WORD OF MOUTH PROCESSES IN THE DIFFUSION 
OF A MAJOR TECHNOLOGICAL INNOVATION 
John A. Czepiel 
This article presents a microanalytic 
study of the use of word of mouth among 
decision-makers in competitive firms in 
the diffusion of a major technological in· 
novation. The author studied 32 firms in 
the steel industry and followed the diffu· 
sion of the continuous casting process, a 
major technological innovation. Interviews 
were conducted with more than 60 people 
in these firms who are responsible for in· 
novation. The findings showed that there 
was a network connecting the firms; in· 
dustry members have regular opinion/ad· 
vice relationships with 2-3 other firms in 
the industry. The small steel mills initiated 
conversations with the "Big Steel firms" 
more often than the reverse, supporting 
the contention that lower status indivi· 
duals initiate more with high status ind· 
vi duals. 
The study data showed that the fre· 
quency of use of the informal channels 
among decision-makers was about five 
times a month. Another hypothesis sup· 
ported1 involved early adoptors of innova-
tions exhibiting greater opinion leader· 
ship than late adoptors. The most signi· 
ficant finding of the study was the dis· 
covery of a functioning informal com· 
munity linking together the firms. 
Czepiel, John A., "Word of Mouth Pro· 
cesses in the Diffusion of a Major Techno· 
logical Innovation," Journal of Marketing 
Research, vol. XI, pp.172-179, May 1974. 
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CHAPTER6 
ORGANIZATION 
Literature on organizations and 
how they function is abundant. It is not 
the intent here to treat the subject of 
how they function but rather to point 
out, or illustrate, how technology transfer 
can influence the effectiveness of organi-
zations, and how the organization can 
assist or retard technology movement. Of 
particular interest is an article by Jolly 
describing the evaluation of eleven organ-
izations from the standpoint of attention 
to the nine technology transfer functional 
elements and how they are perceived 
within the organizations. 
The article by Baugartel, Dunn and 
Sullivan raises pertinent questions re-
garding the effect which management 
training and training toward innovation 
can cause in an organization. 
Tsurumi contrasts international 
transfer of technology models and he re-
lates the need to absorb production tech-
nologies simultaneously with institutional 
technologies. He also points out the im-
portance of corporate culture and that 
the assumption of interchangeable trans-
ferrable skills from firm to firm is not 
necessarily attainable. 
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MANAGEMENT EDUCATION COMPANY CLIMATE AND INNOVATION 
H. Baugartel, L. E. Dunn, and G. I. Sullivan 
This article focuses on the findings 
of evaluation research programs which in· 
vestigated the way three interacting fac· 
tors affect the take· home benefits resulting 
from participation in advanced manage· 
ment development programs. It addresses 
what is necessary in management educa· 
tion which entails a program to increase 
take-home benefits. If a management 
education center wants to increase the 
take-home benefits of its programs, then 
the program must deal with specific pro· 
blems faced by the manager at the time. 
The program should develop skills that are 
analytical and problem-solving and should 
teach interpi!rsonal skills. Most impor· 
tantly, it should provide a personal growth 
experience. If a company wants to increase 
the benefits gained from sending mana· 
gers to advanced management programs, 
then it should undertake activities which 
will move its climate in the direction con· 
ducive to innovative behavior. 
Baugartel, H., Dunn, L. E., and Sullivan, 
G. I., "Management Education Company 
Climate and Innovation," Journal of 
General Management, pp. 17-26, 1977. 
A STUDY OF THE TECHNOLOGY TRANSFER 
CAPABILITY OF ELEVEN ORGANIZATIONS 
J. A. Jolly 
This paper reports on research con· 
ducted to measure the differences in per· 
formance between organizations that ac· 
cept technology movement and utilization 
simply as a diffusion process as contrasted 
to organizations that make a purposive, 
conscious effort to communicate and uti· 
lize knowledge. A distinction is made be· 
tween the diffusion process and the tech· 
nology transfer process. The Creighton, 
Jolly and Denning model of technology 
transfer is reviewed briefly, and the ana· 
lysis technique is explained. The author 
concludes that, although this research is 
still in the very early stages, a difference 
was found between the organizations and 
that it may be possible to identify (using 
the technique) organizations that are high 
performers in terms of technology trans· 
fer and those which are low performers. 
Jolly, J. A., "A Study of the Technology 
Transfer Capability of Eleven Organiza· 
tions," pp. 81-91, in Technology Transfer 
in Research and Development, J. A. Jolly 
and J. W. Creighton (ed), Naval Postgra· 
duate School, Monterey, California, 1975. 
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TWO MODELS OF CORPORATION AND 
INTERNATIONAL TRANSFER OF TECHNOLOGY 
Y. Tsurumi 
Korea and Brazil are examples of 
countries where subsidiaries of multina-
tional corporations have absorbed pro-
duction technologies and developed ex-
port markets, especially in the U.S. and 
Japan. Through imitation and adaptation, 
Korean and Brazilian firms learned not 
only production know-how, but also in-
stitutional skills, such as management 
skills, from their business partners. Simi-
larly, the abilities of China and other Asian 
countries to absorb requisite production 
technologies are tied to their abilities to 
absorb the institutional technologies. 
Given the significance of interactions be-
tween process-related technology and in· 
stitutional technology, we can deduce 
that differences in corporate culture and 
management styles would affect the ef-
fectiveness of technology transfer by 
Japanese firms compared with American 
ones to developing countries such as those 
in Asia. Model A firms (American) are 
characterized by: a concentratiQn of de· 
cision-making in the upper echelons, with 
a short time horizon in the lower echelons; 
assumption of interchangeable, transfer· 
rable skills from firm to firm in workers; 
and an assumption of pay being the pri· 
mary motivation for performance. Mo-
del J (Japanese) firms are characterized 
by: decision-making carried out in middle 
as well as upper echelons; the view that 
workers are not productive until they 
have learned the implicit rules on personal 
relationships and culture in the new firm; 
and the assumption of psychological mo-
tivation in performance. Model A and J 
firms would have to build different 
management-employee relations in foreign 
environments in order to transplant their 
technology. 
Tsurumi, Y., "Two Models of Corpora-
tion and International Transfer of Tech-
nology," Columbia Journal of World 
Business, pp. 43-50, Summer 1979. 
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CHAPTER 7 
PROJECT 
In industry, innovation is a neces-
sity for survival, and is a prime responsi-
bility of top management. Articles ab· 
stracted for this chapter consider such 
questions as: What are appropriate re· 
search objectives? Is research fund ex· 
penditure important for the project 
mission? When applied, will this project 
yield adequate cost-benefit ratios? Can 
our personnel adequately provide the 
innovations needed? How can the project 
be structured to take advantage of new 
technologies and available personnel? 
The project subject is intimately 
associated with planning; it is concerned 
with the present use of resources and 
choices into the future. Hit and miss in· 
novations may result in great benefits; on 
the other hand, they may also result in 
expenditures for innovations which do 
not necessarily fit into the long range 
management objectives. Articles point 
out the importance of strong manage-
ment intention toward innovation and 
point out that management must be 
aware of difficulties in translating busi· 
ness objectives into research objectives, 
and vice-versa. The question of who 
should establish research objectives and 
select research priorities is also treated. 
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MANAGEMENT OF TECHNOLOGY TRANSFER 
IN AN ADVANCED PROJECT-THE CASE OF SURVEYOR 
W. E. Giberson 
This paper uses a specific advanced 
project, the Surveyor, as a basis for pre· 
senting a number of problems in techno· 
lol(y lr1mxfor and mdhods used to solve 
lhe problems. The paper emphasizes the 
importance of mission orientation to 
transfer and outlines the several organiza· 
tional approaches that were tried before 
assigning full-time project groups within 
the discipline departments. Several ex· 
amples of planning problems are followed 
by descriptions of the organizational 
methods developed to deal with them. 
These include working residences, inde· 
pendent evaluation of prototypes and 
analysis by the user in parallel with the 
provider, design reviews, failure-mode 
analysis, and problem failure reporting. 
Giberson, W. E., "Management of Tech· 
nology Transfer in an Advanced Project-
The Case of Surveyor," IEEE Transac-
tions on Engineering Management, vol. 
EM 16, no. 3, pp. 125-129, August 1969. 
IMPLEMENTING CHANGE: TEN QUESTIONS TO ASK 
John F. Wetjen 
Implementing change, whether in 
projects or processes, has broad implica· 
tions concerning the total impact on an 
organization. In evaluating change, most 
approaches involve a single methodology, 
such as risk analysis or return on invest· 
ment. The total impact that any proposed 
change may have, can be better evaluated 
by asking and answering these ten ques· 
tions: 1. Will the change result in a better 
product or method? 2. What will be the 
impact on existing systems? 3. What will 
be the total cost of the change? 4. What 
will be the total savings of the change? 
5. How does the change fit in with future 
plans? 6. Is the change adaptable else· 
where, and at what cost? 7. Does the 
change allow for volume fluctuations? 
8. Are there social, economic or ecologi-
cal implications to the proposed change? 
9. If the change were not made, what 
would happen? 10. Why is the change 
being endorsed, and why wasn't it imp le· 
mented earlier? 
Wetjen, John F., "Implementing Change: 
Ten Questions to Ask," Management Re-
view, v. 61, no. 11, pp. 46-48, November 
1972. Condensed from Inf osystems, 
August 1972. 
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PROJECT SELECTION METHODS THAT PICK WINNERS 
Albert Paolini, Jr. and Milton A. Glaser 
The authors discuss how cost/bene-
fit ratio methods, mathematical program-
ming and innovation potential methods 
can be used in project selection. Exam-
ples of each of these methods is given, but 
emphasis is given to the simple scoring 
technique of the innovation potential 
method. 
Paolini, Albert, Jr., and Glaser, Milton A., 
"Project Selection Methods that Pick 
Winners," Research Management, v. XX, 
no. 3, pp. 26-29, May 1977. 
THE MANAGEMENT OF INNOVATION 
D. B. Hertz 
Innovation in industry is no longer 
just something nice to have; it has be-
come a matter of survival. Studies show 
that a key factor in the firm's success 
with innovation is the involvement of top 
management. When management does not 
become involved in the direction its re-
searchers take, it is abdicating its respon-
sibility and could be placing the future of 
the firm in jeopardy. In fact, some find-
ings show that up to one-half the good re-
search ideas developed in the chemical, 
electronics and drug industries were 
originally suggested by top management. 
It is also important that there be 
good channels of communication between 
the research people and top management. 
In this regard, direct, personal relation· 
ships are preferred over committee struc-
tures involving management with research. 
The shift to the matrix approach in or-
ganization has also involved researchers in 
the entire process of getting the innova· 
tion manufactured and out for sale. The 
key to successful management of innova-
tion appears to be good communication. 
Hertz, D. R., "The Manag1•nwnt of lnno· 
vation," Ma11<11{<'111c11/ U1·ui1•111, v. !itt, 
no. 4, pp. 49-52, April 1965. Condensed 
from an address before the American As-
sociation for the Advancement of Science. 
Chapter 7 43 
AN EVALUATION SYSTEM FOR PROJECT SELECTION 
Martin J. Cooper 
A common language developed by 
the author for use by scientists and man-
agement suggests construction of an al· 
gorilhm and value scale to aid in reaching 
lt&D project decisions. 
Cooper, Martin J., "An Evaluation Sys· 
tern for Project Selection," Research 
Management, v. XXI, no. 4, pp. 29-33, 
July 1978. 
PLANNING-KEY TO RESEARCH SUCCESS 
R. Stolz 
Stolz emphasizes that sound man· 
agement is necessary to make successful 
research possible, and that planning is 
required to avoid failure and to reduce 
costs. Research objectives must be tied to 
overall company objectives. Objectives 
must specify both the action which is re· 
quired and clarify management intentions 
for expansion into new fields. Also man· 
agement must be aware of the difficulties 
in translating business objectives into lab· 
oratory objectives. Another problem is 
that management often emphasizes tan· 
gible, short-range results rather than the 
less tangible long-range accomplishments. 
This results in the postponing of longer-
range research studies which may be of 
value to the company. 
Stolz discusses two necessary phases 
in the planning process. Programming 
which develops specific research objectives 
and guidelines is necessary. Specific cri· 
teria must be established for selecting pro· 
jects and setting project priorities, for de· 
ciding whether the final selection is to be 
made by research or by top management, 
and for initiating procedures for the re· 
view of research projects. 
Stolz, R., "Planning-Key to Research 
Success," Harvard Business Review, 
(March-April 1960), pp. 82-88. 
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FACTORS INFLUENCING INNOVATION SUCCESS AT THE PROJECT LEVEL 
A. H. Rubenstein, A. K. Chakrabarti, R. D. O'Keefe, 
W. E. Souder, and H. C. Young 
This article identifies factors en-
countered in the innovation process in or· 
ganizations at the project level and ana· 
lyzes their impact on the research and 
development process. Factors were 
grouped into six categories: 1) Impetus 
for Innovation, 2) Project Decisions and 
Criteria, 3) Project Structure and Process, 
4) Organization Structure and Process, 
5) Outcomes, and 6) Others. The depen· 
dent variables which the authors looked 
at were the degree of technical success 
and the degree of overall project success. 
Although the technical solution of the 
problem is the major responsibility of 
R&D and related activities, it is not the 
criterion which measures the value of the 
project outcome. Results indicated R&D 
projects succeed for a number of reasons; 
there is not one set of factors that governs 
project success or failure. It was empha· 
sized that the role of a product champion 
is a necessary condition for a project's 
success. The authors recommended that 
there is a need for improved communica-
tions among company R&D functions 
and for improved data gathering methods. 
Rubenstein, A. H., and others, "Factors 
Influencing Innovation Success at the 
Project Level," Research Management, 
vol. 19, no. 3, pp. 15-20, May 1976. 
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CHAPTERS 
CAPACITY 
The word capacity may mean many 
things, but for usage here the meaning is 
primarily related to capability and compe-
tence. Only indirectly is there any rela-
tionship to meanings having to do with 
how full something is or how much it can 
hold. Such things as the following are 
treated in Chapter 8: Are the required 
skills to perform available? Can the re-
ceiver of information understand the Ian· 
guage of the provider of that information? 
Is the provider of information able to 
communicate in an understandable way 
to the needs of the receiver? Is an organi-
zation able to tolerate needed intercom-
municating among its people? What is the 
relationship between capability and learn-
ing acquired by education and experience? 
What are the new resources required to 
expand the capability of an organization? 
These articles abstracted for Chap-
ter 8 make clear that the establishment of 
boundaries such as formal management 
and control devices can inhibit the inno-
vating capability of an organization sim-
ply by preventing capabilities which are 
available in a total organization from being 
utilized. The relationships between the 
transfer elements are also exhibited in ar-
ticles in this group. For instance, willing-
ness might easily be enhanced by training 
which improves capability. 
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THE EFFECTS OF TECHNOLOGICAL CHANGE 
S. J. Boulier 
New changes in technology have 
put a burden on public relations people 
to possess or develop the "skill" of tech· 
nological understanding in some depth. 
Equally important is the fact that techno· 
logy is increasingly changing the way pub· 
lie relations people do their work. Appli· 
cations of technology help them to be 
better and more effective at their job. 
Another effect of technology in the 
PR field can be seen in the area of media 
change. Even AT&T has seen the addition 
of television writers, producers antl tech· 
nicians to their in-house staff in recent 
years. 
The public relations office is now 
making use of some of the advantages of 
computer technology. It is stressed that 
public relations personnel need to work 
with programmers to adapt this techno· 
logy to provide successful public relations 
administration in the future. If personnel 
can adapt to meet the changes necessary 
to technological use, the payoff will be 
greater effectiveness for public relations. 
Boulier, S. J., "The Effects of Technolo· 
gical Change," Public Relations Quarterly, 
vol. 21, pp. 16-17, Summer 1976. 
A PROBLEM-SOLVING PACKAGE FOR DISSEMINATION 
AND UTILIZATION OF KNOWLEDGE 
D. A. Lingwood 
The paper outlines a process of 
problem-solving in the area of the Have· 
lock D&U model. It proposes a system to 
develop an open participative method of 
learning about D&U activities and gives 
suggestions on methods designed to turn 
an introspective system into more creative 
channels. The process works through a 
series of six steps. The model emphasizes 
the processes and functions involved in 
the production and utilization of scientific 
knowledge rather than a model of struc-
tures. The steps involve group learning 
activities and stress group participation in 
order for the learning of the processes to 
be effective. The result desired by the end 
of the six steps is that the people involved 
in the sessions will be able to see new 
ways of using technologies, new ways of 
getting things done, and new ways of 
approaching systems. 
Lingwood, D. A., "A Problem-Solving 
Package for Dissemination and Utilization 
of Knowledge," paper prepared for Uni· 
versity of Michigan, 1973. 
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FACTORS FOR SUCCESS IN INDUSTRIAL INNOVATION 
Roy Rothwell 
Much of the study of the innova· 
tion process has been centered around 
specific innovation sub-processes and very 
little has been done in considering the in· 
tegration of these sub-processes into a 
total process of innovation. One means of 
considering the total process is through 
analysis of actual innovation attempts. A 
number of such studies have been under· 
taken which were concerned with success· 
ful innovations. Each study has yielded a 
generalized list of empirically determined 
characteristics of successful innovations. 
However, some of these characteristics 
are likely to be common to all innova· 
tions, including failures. Project SAPPHO 
(Scientific Activity Predictory from Pat· 
terns with Heuristic Origins), using the 
technique of paired comparisons between 
paired innovations, one being successful 
the other unsuccessful, sought to deter· 
mine patterns of difference between the 
two. A total of forty-one variables were 
found to be statistically significant in sys· 
tematically differentiating between suc-
cess and failure of innovations in the 
chemical and electronic instruments indus-
tries. These variables can be grouped with· 
in a number of areas of competence given 
under the general headings of: strength of 
and characteristics of management, under-
standing of user needs, marketing perfor-
mance, efficiency of development and 
communications. One of the most impor-
tant findings was that successful innova-
tors outperformed failures in all the areas 
of competence. This supports the multi-
factor explanation for successful inno-
vation. 
Rothwell, Roy, "Factors for Success in 
Industrial Innovation," Journal of Gen-
eral Management, vol. 2, no. 2, pp. 57-65, 
Winter 1975. 
TECHNOLOGY TRANSFER-CAPACITY BUILDING 
James A. Jolly 
This paper presents an analysis of 
technology · transfer that considers the 
fact that the word "innovation" is a noun 
and is also a verb. The verb concept is ex-
panded and developed. A third concept 
of technology transfer, capacity building, 
is then introduced. A paradigm or check 
list of micro factors helpful in capacity 
building is given. 
Jolly, ,James A., "Tl•chnology Transfrr -
Capacity Building," pp. 75-83 in Creigh-
ton, J.W., and Jolly, J.A. (ed), Techno-
logy Transfer: Research Utilization and 
User Stimulation, Naval Postgraduate 
School, Monterey, California, 1980. 
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THE CHARACTERISTICS OF TECHNICALLY PROGRESSIVE FIRMS 
C. F. Carter and B. R. Williams 
This article explains in greater de· 
tail the authors' analysis of the relation 
between technical progressiveness and cer· 
tain other charadnistics of firms in their 
hook /11d11st1y 11111/ 't'focll11irnl /'rogrcss 
(Oxford University Press, 1957, pp. 177 · 
184). They divided firms into three cate· 
gories: those in the forefront of discovery 
in applied science and technology, those 
quite uninterested in examining alterna· 
tives to traditional methods, and a large 
middle group-neither outstanding in 
technology nor wholly uninterested in it. 
They used 29 characteristics for rating 
the progressiveness of firms and used a 
rating scale of 0-8. In addition, they 
weighted the characteristics as to their 
importance in each industry. Twenty.four 
of the characteristics proved to have a 
prima facie relation to technical progres. 
siveness. Some of the characteristics used 
were: high quality of incoming communi· 
cation; a readiness to look outside the 
firm; a willingness to share knowledge; a 
willingness to take new knowledge on 
license and to enter joint ventures; effec· 
live inkrnal communication and coordi· 
nation; a deliberate survey of potential 
ideas; an awareness of costs and profits in 
the research and development depart· 
ments; identifying the outcomes of invest· 
ment decisions; use of management tech· 
niques; high status of science and techno· 
logy in the firm; use of scientists and tech· 
nologists on the Board of Directors; a 
high rate of expansion; an effective selling 
policy; good quality in intermediate 
management; and high quality of chief 
executives. 
Carter, C. F. and Williams, B. R., "The 
Characteristics of Technically Progres· 
sive Firms," Journal of Industrial Eco-
nomics, pp. 87-104, March 1959. 
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FUNCTIONS OF IGNORANCE IN INTRODUCING AUTOMATION 
Bernard Karsh and Jack Siegman 
This paper focuses on the changes 
that occurred in the accounting section of 
a large civil service bureau employing over 
2,000 when an electronic digital compu· 
ter system was installed. 
It was found the keypunchers were 
greatly affected by the change in terms of 
their work, necessitating closer super· 
vision. The keypunchers saw the new sys· 
tern as irrational since it made them feel 
useless and inferior. From the point of 
view of management, however, the in· 
creased rigid standardization and close 
supervision maximized the goals of organ· 
izational authority. Therefore, uncertain· 
ty and ignorance about application of 
work procedures decreased the keypunch· 
ers' confidence in their supervisor's know· 
ledge; and the keypunchers increased the 
frequency of consultations among them· 
selves. 
The authors conclude that when 
knowledge is the basis for the existence 
of an occupation, the creation of boun· 
dary limits functions to separate and keep 
ignorant those who are seen as actual or 
potential threats to the exclusivity of that 
knowledge. The dependence of others 
serves as a basis of power, and the boun-
dary mechanisms develop to protect this 
dependence. 
Karsh, Bernard, and Jack Siegman, "Fune· 
tions of Ignorance in Introducing Auto· 
mation," Social Problems, vol. 12, no. 2, 
pp. 141-150, Fall 1964. 
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THE ADMINISTRATIVE EXPERIMENT: 
PLANNED INNOVATION AND EVALUATION 
J. Anderson 
The purpose of this paper is to des· 
cribe a set of activities which encourages 
both creativity in managerial problem· 
solving and sysllm1atic assessment of re· 
suits. Examples from industry, communi· 
ty groups, service institutions, and ed._ca· 
tion illustrate these activities. Cultivation 
of the skills involved in the administrative 
experiment will facilitate the advance· 
ment of the art of management. Thus, the 
administrative experiment is a set of pro· 
cedures which, if followed routinely, en· 
able a manager to learn from his exper· 
iences. The learning is made possible by 
the procedural insistence upon compari· 
sons to determine what happens <1nd 
why when innovations. are intrpduce~ in 
organizations. As more administrative ex· 
periments are conducted and reported in 
their entirety, managers' enlightment will 
be s}\ared and, hence, the art advan~ed. 
Anderson, J., "The Administrative Ex· 
periment: Planned Innovation and Evalu· 
ation," IEEE Transactions on Engineering 
Management, vol. EM 21, n(). 2, pp. 72· 
76, May 1974. 
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CHAPTER9 
THE LINKER ROLE 
Several words with a liaison conno· 
tation have evolved which have similar 
but not always the same meaning. Some 
of them are: linker, technological gate-
keeper, change agent, liaison agent, inno· 
vator, technological innovator, innovation 
coordinator, opinion leader, transfer 
agent. 
The meanings are similar in that the 
meanings for these terms all imply assis· 
tance or the transfer of knowledge. 
There is some difference, however, in that 
the use of an innovation by one party 
does not necessarily mean that the same 
innovation will be adopted by another. 
Research has shown that many very inno· 
vative people have little concern for the 
use of that innovation by anybody else. 
For some, the meaning of the word inno· 
vation is closely allied to invention, and 
the word invention does not usually con· 
note that the product invented will have 
widespread or secondary use. 
No matter what terms are used, ar-
ticles here reflect the way by which the 
linking function is carried out in differ· 
ent kinds of organizations and describes 
the kind of individual or the kind of or· 
ganization which tends to be innovative. 
It is interesting that an organization may 
perform a linking function effectively 
even without having linker type indivi· 
duals within it. 
Chapter 9 53 
THE TECHNOLOGICAL GATEKEEPER: EVIDENCE IN THREE INDUSTRIES 
James William Brown 
Previous studies have developed the 
concept of the "technological gatekeeper" 
as one who is integral in the diffusion of 
tidc·nlific 111111 l1·l'h11k11I information from 
Uie environment into the R&llfirm. Gate-
keepers have been found in firms opera-
ting in environments with rapidly chang-
ing technology. Using data from six firms 
in three industries, the present study 
found the gatekeeper phenomenon ex· 
tends to firms with less rapidly changing 
environments. Thus, the gatekeeper is im· 
portant to any firm with an R&D mission. 
Additionally, many of the sociometric 
and demoKraphic characll•ristlcs of gull~­
keepers were validated in new research 
settings. 
Brown, James William, "The Technolo-
gical Gatekeeper: Evidence in Three In-
dustries," Journal of Technology Transfer, 
3(2), pp. 23-36, 1979. 
PLANNING FOR INNOVATION THROUGH DISSEMINATION 
AND UTILIZATION OF KNOWLEDGE 
R. G. Havelock and others 
Havelock feels that any detailed 
consideration of the dissemination of 
knowledge must sooner or later focus on 
the question of linking roles. Havelock 
then presents in his paper, a very compre· 
hensive view of the linking role. He dis· 
cusses a typology of linking roles whose 
variety includes the conveyor, consultant, 
trainer, leader, innovator, the user as a 
linker, etc. Together, all these functions 
are needed to establish and maintain link· 
age between knowledge sources and users. 
Havelock then discusses the linking role 
in its institutional context. There are three 
institutional questions of highest rele-
vance to the topic of linking agent: 
1) What sort of institutional barriers, 
both in the resource system and in the 
client system most frequently affect 
knowledge dissemination and utilization? 
2) What kind of institutions are most ef· 
fective for fathering linking roles? 
3) What kinds of institutions serve as 
linkers? Havelock also addresses the en· 
demic problems of overload and marginal· 
ity in the linking roles. Overload occurs 
when the linkers have too much to do in 
any of their three key processes. Marginal· 
ity is more complex and may well be in· 
herent in the linking role for strategic 
reasons. 
Havelock, R. G. and others, Planning for 
Innovation Through Dissemination and 
Utilization of Knowledge, pp. 7-1 • 7-40, 
ISR, University of Michigan, 1971. 
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THE LINKER'S CONTRIBUTION TO TECHNOLOGY TRANSFER 
Peter George, James A. Jolly and John W. Creighton 
The role of an individual known as 
a 'linker' is examined and the similarities 
between his role and those of 'gatekeeper', 
'opinion leader', and 'innovator' are dis-
cussed in detail. Not only are the similar· 
ities among these roles pointed out but 
also the unique characteristics of the 
'linker' are clarified. A Linker Model for 
Technology Transfer is presented showing 
the value of a 'linker' to the parent and 
user organizations. Managerial endeavors 
to understand and promote technology 
transfer can be facilitated by the in· 
depth research presented. 
George, Peter, James A. Jolly, and 
John W. Creighton, "The Linker's Con-
tribution to Technology Transfer," Jour· 
nal of the Technology Transfer, 3(1), 
pp. 51-61, 1978. 
THE INTERNATIONAL GATEKEEPER 
T. J. Allen, J.M. Piepmeier, and S. Cooney 
The authors address the problem of 
how to select and apply effective pieces 
of technology from the vast reservoir of 
technological information which exists in 
the world. No single organization can be 
technologically self-sufficient; it must 
always import relevant technology, and 
its effectiveness in doing this may be a 
key factor in the organization's success. 
Technological gatekeepers are the one in· 
formation source whose use has consis-
tently shown a positive correlation with 
technical performance. These colleagues, 
highly regarded as internal consultants, 
are shown to make significantly greater 
use than their associates of the profes-
sional and scientific journals and to main· 
tain ongoing informal contact with many 
colleagues in other laboratories. The data 
strongly supports the gatekeeper hypo-
thesis. In addition to his communication 
activity, the international gatekeeper dis-
plays somewhat greater technical compe-
tence than his nongatekeeper colleagues. 
Allen concludes this article by stating 
that given the importance and existence 
of international gatekeepers, steps must 
be taken to develop people into this role. 
Allen, T. J., J. M. Piepmeier, and S. 
Cooney, "The International Gatekeep· 
ers," Technology Review, v. 73, no. 5, 
pp. 3-9, March 1971. 
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THE LINKER ROLE IN INNOVATION 
John W. Creighton and James A. Jolly 
A brief description of the authors' 
work in identifying the essential elements 
contributing to the flow of change causing 
information is provided. The linking func· 
I.ion h• 1h•iu:rilwcl ns orw of llwtie demenlli, 
and guidance is given as to how the linker 
type of individual performs, how he/she 
perceives the role, and the rewards expec· 
ted. The paper attempts to provide fur-
ther understanding of the linker role in an 
organization and indicates how the linker 
characteristics might cause others to re-
spond. Finally, it attempts to integrate 
the linker element with other identified 
information flow clements to show how 
interaclions between clemenls occur. 
Creighton, John W., and James A. Jolly, 
"The Linker Role in Innovation," pre-
sented at the "Conference on Learning 
Technology for the 80's," February 11· 
12, 1981, Orlando, Florida. 
THE ROLE OF COMMUNICATIONS IN TECHNOLOGICAL INNOVATION 
R. Rothwell and A. B. Robertson 
Technological innovation can be re-
presented as a complex net of communi· 
cation paths linking the various stages of 
the innovation process. This paper briefly 
reviews some of the more significant em-
pirical works which have related innovative 
success to communications, describes the 
sources of ideas leading to and utilized 
during innovation, considers the patterns 
of information flow found to occur 
during innovation and discusses the role 
of individuals in technology transfer. 
Good communications, then, are highly 
important to successful technological 
innovation; they are, it seems, a key 
factor in determining innovative success. 
The importance of individuals as agents of 
technology transfer cannot be overstress-
ed and the implications to management of 
identifying and encouraging 'technologi-
cal gatekeepers' are obvious. It is likely 
that one of the prime functions of the 
various 'key individuals' who have been 
identified as of importance to successful 
innovation is that of coordinator; he is 
the key link in the chain of communica-
tions and he probably will also be a 
technological gatekeeper. 
Rothwell, R., and A. B. Robertson, "The 
Role of Communications in Technological 
Innovation," Research Policy, pp. 205-
224, 1973. 
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KNOWLEDGE LINKERS AND THE FLOW OF EDUCATIONAL INFORMATION 
R. S. Farr 
Farr states that if knowledge is to 
have much value, it must at some time 
move from the minds of the individuals 
responsible for its existence to the minds 
of those responsible for its utilization. An 
intermediary known as a linker, greatly 
enhances this movement. The linker se-
lects several channels such as periodicals, 
conferences, laboratories. However, ex-
tensive studies have shown that informal, 
interpersonal channels of communication 
are by far the most effective way to reach 
an audience. According to Farr, word gets 
around best when people talk to each 
other. It is the interpersonal network of 
c·o1111111111ic11tion, UwrC'forc', thut th1• linker 
must seek to activate. The role of the 
linker, which is also labeled detail man, 
information retrieval specialist, consul-
tant, or change agent, is a demanding 
task requiring specialties that are not yet 
completely understood. Two major prob-
lems facing the knowledge linker are over-
load and marginality. Overload refers to 
the great work demand made upon the 
linker in each of his functions. Marginality 
refers to the linker's position as a go-
between. Farr illustrates an adoption pro-
cess aimed at establishing permanent 
linking institutions. Finally, Farr describes 
the importance of gatekeepers, who often 
function as secondary linkers. 
Farr, H. 8., I\ 1111111frtll{1' Uni: as 1111d 1111· 
Flow of Educational ln(ormatiorz, Sep· 
tember 1969, pp. 1-14. An Occasional 
Paper from ERIC at Stanford. 
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MANAGING COMMUNICATION NETWORKS IN R & D LABORATORIES 
Michael L. Tushman 
Even though the process of devel-
oping and introducing technological in· 
novation is central to industrial firms, the 
innovation proc1•ss is relatively costly and 
incfficitmt. ltt-nmt research indicates that 
organization factors (i.e., non-technical 
factors) are often the most critical bar· 
riers to effective innovation. In this arti-
cle, Tushman focuses on the mechanisms 
by which research and development labo· 
ratories acquire and process information. 
A contingency model for managing 
R&D communication is developed based 
upon the nature of the work being con-
ducted. This communication model recog-
nizes the following three-stage process. 
First, the amount and pattern of com-
munication within the project must be 
able to attend to the information process-
ing requirements of the particular task 
and task environment. Second, the pro· 
ject must be linked to interdependent 
areas within the firm and to those areas 
that can provide technical feedback and 
support. Third, the project must be linked 
to external sources of information through 
direct contact and/or boundary-spanning 
individuals. Specific diagnostic questions 
are elaborated which are designed to en-
courage management to actively think 
about and manage the communication 
network for innovation. Communication 
patterns must be developed to meet the 
information processing demands of the 
work involved in particular projects. 
Tushman, Michael L., "Managing Com-
munication Networks in R&D Labora· 
tories," Sloan Management Review, v. 20, 
(Winter 1979), pp. 37-49. 
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CHAPTER 10 
CREDIBILITY 
Credibility of what? The title pur-
posefully avoids making any statement of 
credibility of any particular object or per-
son. In use here, the word credibility can 
relate to the relationships between parties, 
the esteem held by people of the source 
of information, or the very information 
itself. It is of course associated or related 
to the question: "Is it believable?" 
Every conflict, every difference of 
opinion is in some way related to the 
question of believableness. Without belief 
and the willingness to accept a concept 
with confidence, there can be no trust 
nor confidence of resulting success. 
Credibility then, has much to do 
with prospects for reward. For instance, 
if one receives an idea from another who 
is not held in trust, the idea is taken with 
apprehension and has a high chance for 
being discarded. After all, if it turns out 
to be unsuccessful, reward may be nega-
tive rather than positive. 
The importance of two-way credibi-
lity needs emphasis if one has little confi· 
dence in the willingness of another to 
hear, understand or perform; it is probable 
that needed details of the information will 
be omitted or that no information pas-
sage occurs. "If he won't listen to me, 
why should I bother to tell him?" 
Articles abstracted for this chapter 
attempt to clarify subjects of credibility; 
a primary objective of the collection is to 
present and illustrate ways by which the 
movement of technology can be enhanced 
by actions, management policy, control 
devices and other things which are pre-
sented in a more believable fashion. It is 
thought that respect between parties, indi-
viduals and organizations, mutual trust 
and other things having to do with the 
development of an effective work environ-
ment can be greatly enhanced by overall 
increases in the level of credibility between 
and within individuals and organizations. 
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THE CONTRIBUTION OF STUDIES OF SOURCE CREDIBILITY TO A THEORY 
OF INTERPERSONAL TRUST IN THE COMMUNICATION PROCESS 
Kim Griffin 
This article discusses interpersonal 
trust in the communication process which 
is defined as reliance upon the communi-
cation of another person in order to 
achieve a desired but uncertain objective 
in a risky situation. A theory of the di-
mensions of interpersonal trust in com· 
munication is presented. Experimental 
studies of ethos and factor-analysis studies 
of source credibility support the hypothe-
sis that interpersonal trust is based upon a 
listener's perceptions of a speaker's ex-
pertness, reliability, intentions, dynamism, 
personal attractiveness and the majority 
opinion of the listener's associates. 
Griffin, Kim, "The Contribution of Stud-
ies of Source Credibility to a Theory of 
Interpersonal Trust in the Communication 
Process," Psychological Bulletin, Vol. 68, 
No. 2, pp. 104-120, 1967. 
COMMITMENT OF AUDIENCE, AND LEGITIMACY AND 
A'ITITUDINAL STANCE OF COMMUNICATOR 
C. A. Kiesler, M. S. Pallak III, and R. Archer 
A laboratory experiment was con-
ducted in which the following factors 
were varied: one's prior commitment to 
consonant behavior, and the legitimacy 
and attitudinal stance (agree-disagree) of 
a communicator. A variety of measures 
were taken to define subject's perceptions 
of legitimate and illegitimate communica-
tors. Legitimacy tended not to affect un-
committed subjects. Committed subjects 
responded positively to the legitimate 
communicator and negatively (boomer-
ang) to the illegitimate speaker, regarding 
attitude change, behavioral measures, and 
information-seeking, regardless of the at-
titudinal stance of the communicator. 
The authors found that "the legiti-
mate communicator was perceived to be 
more knowledgeable, more qualified, 
more persuasive, and more competent 
than the illegitimate communicator." 
They concluded that "the power of the 
legitimacy manipulation is noteworthy. 
This manipulation affected subject's per-
ceptions of the speaker not only in areas 
relating specifically to expertise, but also 
the speaker's justification in speaking 
out." 
Kiesler, C. A., M. S. Pallak III, and 
R. Archer, "Commitment of Audience, 
and Legitimacy and Attitudinal Stance 
of Communicator: A Test of the 'Wood· 
work' Hypothesis," Psychological Re-
ports, 1974, 35, pp. 1035-1048. 
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INITIAL ATTITUDE, SOURCE CREDIBILITY, AND 
INVOLVEMENT AS FACTORS IN PERSUASION 
Elliott McGinnies 
McGinnies' study is concerned with 
the persuasive effects of varying source 
credibility and how this realtionship is in· 
fluenced by the initial attitude and in· 
volvement of the receiver. Japanese uni· 
versity students (the subjects) were divi· 
ded by sex, by moderate or strong initial 
attitude, and by high and low involve· 
ment. A written communication was utili· 
zed and attributed to two different au· 
thors considered to be of high or low 
credibility. The result found that a high 
credible source was more effective in 
changing beliefs of those subjects who 
were of extreme initial attitudes. However, 
there appeared to be no difference in the 
effectiveness of a high or low credibility 
source in persuading the moderately in· 
volved subjects. The study concludes that 
subjects that are not strongly involved 
stand a higher probability of being per· 
suaded and that the probability of persua· 
sive failure is highest when a receiver's 
opinion is strongly held and is very differ· 
ent from the proposed position. 
McGinnies, Elliott, "Initial Attitude, 
Source Credibility, and Involvement as 
Factors in Persuasion," Journal of Experi-
mental Social Psychology, pp. 284-296, 
1973. 
THE INFLUENCE OF SOURCE CREDITABILITY ON 
COMMUNICATION EFFECTIVENESS 
C. I. Hovland and W. Weis 
The study is a part of a coordinated 
research project on factors influencing 
changes in attitudes and opinions, which 
was then being conducted at Yale Univer· 
sity. It focuses on how communications 
presented by different communicators dif· 
fer and on the relative effects on opinions 
subsequently measured without explicit 
reference to the position taken by the 
communicator. The hypothesis deals with 
the trust factor involved in communica· 
tions. The experiment described was de· 
signed to test differences in the retention, 
as well as the acquisition, of identical 
communications when presented by trust· 
worthy and by untrustworthy sources. Re· 
suits point out that the content of the 
communication is learned and forgotten 
to the same extent regardless of the com· 
municator. But the extent of opinion 
change is influenced by both learning and 
acceptance, and the effect of an untrust· 
worthy communicator is lo interfere with 
the acceptance of the material. 
Hovland, C. I. and W. Weis, "The Influence 
of Source Creditability on Communica· 
tion Effectiveness," Public Opinion Quar-
terly, pp. 634-650, Winter 1952. 
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CONDITIONS WHICH NURTURE THE APPLICATION 
OF FOREST RECREATION RESEARCH RESULTS 
B. L. Driver and Niels Elers Koch 
Research is undertaken to accom· 
plish one or more of three purposes: 
(I) to produce a better basis for decision· 
making outside the research community; 
(2) to contribute to a body of knowledge 
so that additional research can build on 
that knowledge; and (3) to contribute to 
a body of knowledge for the intrinsic in· 
tellectual benefits realized from greater 
knowledge. Research addressing the first 
purpose is commonly called applied re· 
search, while research addressing the sec-
ond and third purposes is basic research. 
Although the distinction between 
applied and basic research is not always 
clear, most forest recreation research is 
applied research, because it usually is con· 
ducted to help forest resource policy-
makers make better decisions. 
This paper addresses a problem ex-
perienced by many forest recreation re-
searchers. Posed as a question, that prob· 
lem is as follows: How can the results of 
applied forest recreation research be trans-
ferred into management practices quickly 
and successfully? The paper attempts to 
help answer that question by describing 
eleven conditions which can help assure 
the transfer of research results, several of 
which emphasize the need for credibility 
on the part of the researcher, the user, or 
both. 
Driver, B. L., and Niels Elers Koch, "Con-
ditions which Nurture the Application of 
Forest Recreation Research Results," 
Journal of Technology Transfer, 6(1), 
pp. 33-40, 1981. 
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COMMUNICATOR CREDIBILITY AND COMMUNICATION 
DISCREPANCY AS DETERMINANTS OF OPINION CHANGE 
E. Aronson, J. A. Turner, and J.M. Carlsmith 
An experiment was conducted to 
show that opinion change is a function of 
a specific complex interaction between 
credibility of the communicator and the 
discrepancy of the communication. The 
experiment was designed to investigate 
the conditions under which changing one's 
opinion and derogating the communicator 
are chosen as alternative methods of re· 
ducing the dissonance which is created 
when an individual is exposed to an opin· 
ion which is discrepant from his own. 
Findings included: (1) Highly credible 
communicators were more successful in 
inducing opinion change than the mildly 
credible communicator at every point of 
discrepancy; (2) In the high credibility 
condition opinion change increased with 
degree of discrepancy; (3) The mildly 
credible communicator is not only less 
able to induce opinion change, but actually 
induces less change with a large discrep· 
ancy than with a moderate discrepancy. 
Two conclusions were drawn by the re-
searchers: (1) As the communicator is 
made less credible, more derogation is 
used to reduce dissonance, resulting in 
less opinion change; and (2) With mild 
credibility, derogation replaces opinion 
change earlier as the major method of re-
ducing dissonance. 
Aronson, E., J. A. Turner, and J.M. Carl-
smith, "Communicator Credibility and 
Communication Discrepancy as Determi· 
nants of Opinion Change," Journal of Ab-
normal and Social Psychology, Vol. 67, 
No. 1, pp. 31-36, 1963. 
Chapter 10 63 
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CHAPTER 11 
REWARD 
How do you reward an inventor? 
How does a new organization provide in-
centive for innovation or higher producti· 
vity? What contributions do monetary 
awards provide toward organization objec-
tives? What kinds of incentives stimulate 
transfer between individuals and suborgan-
izations within a total organization? What 
part does the incentive and reward system 
play in the turnover among scientist em· 
ployees? What attention should be paid 
to the intrinsic rewards as compared to ex· 
trinsic rewards in .the management of em· 
ployees? How can fair and equitable 
standards be applied to individuals having 
different values? Does frequency of award 
or reward have a bearing on the percep· 
tion of the individual as to whether he is 
really being appreciated? What kinds of 
individuals respond to what kinds of re· 
wards? What kinds of work situations re· 
spond to group rewards as contrasted to 
individual awards? These are some of the 
topical areas discussed by articles abstrac· 
ted for Chapter 11. 
The general objective of the chapter 
is to treat the questions: "Why do people 
do things and why don't they do things? 
Why do they do them better? Why do 
people strive for improvement? What 
causes people to quit trying?" All of 
these questions, of course, are related to 
the subject of enhancement of output 
from everybody. 
Chapter 11 65 
NEW APPROACHES FOR COMPENSATION OF INVENTORS 
Willard Marcy 
This article presents some alternative 
methods that might provide the best re-
ward to inventors. The author is vice pres-
ident of paknt programs of a research cor-
poration and 1·hairman of the Committee 
on Patent Matters and Helated Legislation, 
Ameriean Chemical Society. Marcy says 
that most authors look at the subject of 
compensation for the employed inventor, 
but he examines it from the viewpoint of 
the public. The employer believes that any 
inventive discovery made by his employee 
belongs to the employer without any 
doubt and in spite of extenuating circum-
stances. The employee believes that if he 
goes beyond the call of duty, he should 
receive a reward. The author discusses the 
Moss bill and the German law dealing with 
patents. He concludes that unless employ-
ers and employed inventors assume the 
responsibility of developing compensation 
acceptable to both sides, the threat of leg-
islation will remain. 
Marcy, Willard, "New Approaches for 
Compensation of Inventors," Research 
Management, pp. 25-28, March 1978. 
MAKING TECHNOLOGY TRANSFER HAPPEN 
Joseph Gartner and Charles S. Naiman 
This article concerns the problem 
of getting technology transfer to work in 
all levels and how inherent barriers must 
be eliminated and incentives introduced 
to stimulate the transfer process. The 
authors, Dr. Gartner, who Is research dir-
ector and associate professor in the School 
of Management at Boston College, and 
Dr. Naiman, who is the director of laser 
metalworking at Avco Everett Research 
Laboratory, suggest that most of the 
transfer problems occur at the subsystem 
and elements levels. The subsystems are 
departments or divisions within a labora-
tory or company and the elements are the 
individuals in respective departments dir· 
ectly involved in the transfer process. Con· 
fusion within laboratories includes the 
problem of ownership of an invention and 
whether or not a department will share In 
the income of the patent. Incentives for 
subsystems include new equipment and 
lessened penalties for exceeding budgets. 
Incentives for elements include bonus pay-
ments, stock plans, tuition allowance pro-
motions, awards, and special recognition. 
The authors summarize the activities 
which should be performed at each stage 
of the transfer process. 
Gartner, Joseph and Charles S. Naiman, 
"Making Technology Transfer Happen," 
Research Management, pp. 34-38, May 
1978. 
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TAILORING INCENTIVES FOR RESEARCHERS 
Lawrence R. Jauch 
This article concludes that incen· 
tives are needed for researchers because 
there is an inordinately high incidence of 
turnover among scientists. Among the fac· 
tors mentioned as reasons for changing 
jobs were different career directions, more 
interesting work, opportunity for advance-
ment, and salary. A study concluded in 
1970 found that losses in output occur 
whenever scientists change employers and 
that there is also a substantial loss of in· 
vestment. Another study found that lack 
of financial incentives was one of the three 
basic conditions that discouraged produc· 
tivity in large scale corporate research lab· 
oratories. Among the types of incentives 
for scientists are merit salary increases, 
promotions within career ladder, stock op· 
tions, profit sharing, rewards for sugges-
tions, improved office space, increased 
technical or clerical assistance, increased 
challenge in job assignment, encourage-
ment to publish, time off for professional 
meetings, greater freedom to come and go, 
better technical equipment, and participa· 
tion in company seminars. The author dis-
cusses the effectiveness of these incentives. 
Jauch, Lawrence R., "Tailoring Incentives 
for Researchers," Research Management, 
pp. 23-27, November 1976. 
SCIENTISTS IN ORGANIZATIONS 
D. Pelz and F. Andrews 
The authors have examined a num-
ber of things organizations can do to 
reward achievement, falling into two broad 
categories: rewards intrinsic to the work 
itself (such as opportunity to use skills, to 
gain new knowledge, to deal with chal· 
lcnging problems, and to have freedom to 
follow up one's own ideas), and those ex· 
trinsic to the technical content (a good 
salary, higher administrative authority as-
sociated with top executives). The research 
director must give close attention to the 
whole system of rewards--both intrinsic 
and extrinsic. He must live with the para· 
dox that extrinsic rewards cannot be relied 
upon to motivate achievement, but that 
when achievement occurs, the extrinsic 
rewards should be consistent, and that 
possibly the very provision of them will 
stimulate further achievement. 
It is also believed that ambition for 
status is a shaky basis on which to spur 
achievement among staff members. Oddly 
enough, however, the actual provision of 
status rewards was definitely associated 
with achievement, even when attention 
was limited to people at a single career 
level. 
Pelz, D., and F. Andrews, Scientists in Or-
ganizations, pp. 112-139, The University 
of Michigan, 1976. 
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PRODUCTIVITY FROM SCANLON-TYPE PLANS 
A. J. Geare 
This article examines Scanlon Plans 
and how they incorporate some type of 
group incentive payment and encourage 
some worker participation in order to 
achieve productivity improvements. The 
Scanlon Plan is a philosophy of union· 
management relations in which producli· 
vity gains are obtained as a result of plant 
or company-wide participation and coop· 
eration, encouraged by bonus payments. 
The author is a Lecturer in Industrial Re· 
lations at the University of Otago in 
Dunedin, New Zealand. The author covers 
an example which shows how the bonus 
can be distributed under various types of 
Scanlon Plans. Other topics covered in· 
elude distribution of the bonus under the 
Rucker Variant, obtaining productivity 
improvements, results under the Scanlon 
Plan, and factors determined in the suc· 
cess of the plan. Scanlon Plan participa· 
tion probably is valuable because workers 
realize that useful participation is well re· 
warded and because it is very low key, 
being concerned with day-to-day activities. 
Geare, A. J,, "Productivity from Scanlon· 
Type Plans," The Academy of Manage-
ment Review, pp. 53-58, July 1976. 
HOW THE IBM AWARDS PROGRAM WORKS 
W. J. Turner 
This article reviews the successful 
incentive program at IBM and how it recog· 
nizes both technical and nontechnical 
achievements. The author is a manager 
of research staff operations at lnterna· 
tional Business Machines Corporation. 
The incentive awards are independent of 
pay and other compensation. They also 
must be geared to the recognition of indi· 
viduals. There are five basic awards at the 
company; they are the Outstanding Inno· 
vation Award, the Research Division Out· 
standing Contribution Award, the Cor· 
poration Award, the Invention Achieve· 
ment Award and the Research Division 
Award. The Outstanding Innovation 
Award is presented to about 40 inventors 
a year with the amounts ranging from 
$2,500 to $10,000. The Research Divi· 
sion Outstanding Contribution Award is 
given to individuals in a division and is 
usually $2,500 to $10,000. The Corpor· 
ate Award is given selectively with the 
amounts ranging from $10,000 to 
$50,000 and more. The Invention Achieve-
ment Award is a merit reward of $2,400 
given when a researcher accumulates 
twelve points. The Research Division 
Award ranges from $75 to $1,500. The 
author says that in general the employees 
like the award program. 
Turner, W. J., "How the IBM Awards Pro-
gram Works," Research Management, 
pp. 24-27, July 1979. 
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RESEARCH: HOW REWARDS CAN BE MADE MORE 
EFFECTIVE BY PROPER STRUCTURING 
Albert S. King 
This article is written by Albert S. 
King, who is an Associate Professor in the 
Department of Management at Northern 
Illinois University. He says that more sat· 
isfaction can be attained in employee 
groups by arranging incentives, evalua-
tions, and rewards so that high levels can 
be achieved frequently, even if this means 
deferring those wonderful but rare rewards 
that might be more fulfilling. To help 
make his point, the author uses an exam-
ple from sailing that illustrates how the 
range-frequency theory explains the divi· 
ding line between satisfaction and dissatis· 
faction. The author concludes that there 
appears to be differences in employee sat· 
isfaction with reward distributions that are 
skewed to the high or low end of the 
range of possible rewards. Planned changes 
in organizational reward programs would 
have greater chances of success if distribu· 
tions contained some optimal frequency 
of rewards and some maximal figure to 
ensure managers a degree of predictability 
concerning the effects of reward in· 
fluence. This suggests that high employee 
morale comes from a negatively skewed 
reward distribution. 
King, Albert S., "Research: How Rewards 
Can Be Made More Effective by Proper 
Structuring," Compensation Review, 
pp. 32-40, January 1978. 
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INDUSTRIAL RESEARCH INSTITUTE POSITION STATEMENT ON 
RECOGNITION AND REWARDS FOR INDUSTRIAL INNOVATION 
This short article presents the Indus-
trial Research lnstitute's position on re-
cognition and rewards for industrial inno· 
vation. The Institute holds that while the 
l•'cdPral govnnrnent should establish pol· 
icies which encourage innovation, fixing 
awards by law would be counterproduc· 
tive. The IRI states that Europe and Japan 
are contributing a larger portion of world· 
wide research and development accom· 
plishments; the government through ex-
cessive regulatory actions and burden· 
some tax policies has had a major adverse 
effect upon the rate of technological in· 
novation in the United States. In addition, 
major influences within industry itself are 
affecting our rate of innovation. To stimu-
late innovation the IRI believes that all 
members of the innovation team must be 
financially rewarded by fair and equitable 
salaries, awards required by law will not 
increase the number of innovations and 
may be counterproductive, people in areas 
besides R&D may also deserve special 
consideration, patents not used by the 
companies should be sold or given to the 
inventors, and the Federal government 
should establish policies which encourage 
innovation and risk-taking. 
Industrial Research Institute, "Industrial 
Research Institute Position Statement on 
Recognition and Rewards for Industrial 
Innovation," Research Management, 
pp. 39-40, July 1979. 
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CHAPTER 12 
WILLINGNESS 
The central objective of articles in 
this chapter is the reduction of resistance 
to change and new ideas. Willingness is of 
course related to the subject of reward in 
that the change of reward systems can re-
sult in a change on the part of individuals 
or organizations to be willing to act. Ar-
ticles abstracted here express a general 
opinion among a wide range of authors 
that the willingness is greatly enhanced 
by an open environment where coopera-
tion is encouraged. The subject of degree 
of willingness ranging from reluctantly 
contributing to eagerly contributing is 
also discussed. 
INNOVATION-RESISTING AND INNOVATION-PRODUCING ORGANIZATIONS 
Herbert A. Shepard 
The author proposes that explora-
tion of the innovative process in organiza-
tions can conveniently proceed along two 
paths: first, how innovation is induced in 
settings which are resistant to innovation; 
and second, how to design an organiza-
tion which is productive of innovations 
rather than resistant to them. A third 
path emerges out of an examination of 
the first two, namely, how to change 
an innovation·resisting organization into 
an innovation-producing one or vice versa. 
lie then analyzes and compares the pro· 
cess of innovation in innovation-resisting 
organizations and in innovation-producing 
organizations. 
The author concludes that there are 
many organizations attempting to become 
innovation producers within a framework 
of managerial assumptions and practices 
which are appropriate for innovation-resis-
ting organizations. For them, the innova· 
tive processes which should be of greatest 
interest are ones which would help them 
to adopt and implement a framework 
more appropriate for the task. 
Shephard, Herbert A., "Innovation-Resis-
ting and Innovation-Producing Organiza-
tions," The Planning of Change, (2nd ed.), 
W. G. Bennis, K. D. Benne, and R. Chin 
(eds.), New York: Rinehart and Winston, 
1969, pp. 470-477. 
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THE RESPONSIBLE MANAGEMENT OF TECHNOLOGICAL CHANGE 
Leonard H. Peach 
The successful management of tech· 
nological change within an organization 
requires management attention to the 
human factors. Technological innovation 
can be regarded by the workers as threat· 
n1ing; and unless appropriate personnel 
policies are established and implemented, 
the adjustment to technological change 
can be slow, painful and costly for the 
workers, management and society. Sue· 
cessful redeployment and retraining of 
employees affected by technological in· 
novation requires time, money, employee 
motivation and management motivation. 
Prior to the actual introduction of a new 
technology there is generally sufficient 
warning time which should be used to de· 
velop and implement redeployment and 
retraining plans. To alleviate employee 
fear of loss of job security, management 
must develop both short-term and long-
term manpower plans aimed at minimizing 
the impact on employment. If properly 
handled, technological change can pro· 
vide job enrichment, greater motivation 
and increased confidence in the organiza· 
ti on. 
Peach, Leonard H., "The Responsible 
Management of Technological Change," 
Personnel Management, vol. 5, no. 8, 
pp. 18-21, August 1973. 
MANAGING TECHNOLOGICAL CHANGE: A BOX OF CIGARS FOR BRAD 
Frederick W. Gluck and Richard N. Foster 
This fictional account of a techno· 
logy-based company illustrates problems 
that can occur when product and process 
design decisions are made at the technical 
level. These technological decisions involve 
tradeoffs which impact manufacturing 
costs, product features, reliability and in· 
troduction dates. When these decisions 
are made at the technical level, the indivi· 
duals making them are at such a low level 
within the organization that they may 
not be able to see the overall picture. It is 
necessary for top corporate management 
cess or product's life. By monitoring the 
project through the study, design, devel· 
opment, preproduction and production 
phases, management ensures that the pro· 
ject continues to meet its objectives. By 
focusing on generating ideas, testing as-
sumptions, raising issues, modifying and 
introducing concepts, establishing per· 
formance specifications and assessing 
risks, management is involved in the pro· 
duct's entire preproduction life. 
to become involved in the technological Gluck, Frederick W., and Richard N. 
realities or else the company may soon Foster, "Managing Technological Change: 
find itself with a technologically obsolete A Box of Cigars for Brad," Harvard Busi-
product. Management must become in· ness Review, vol. 53, pp. 139-150, Sep· 
volved at the very beginning of a new pro· tember-October 1975. 
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WHY INNOVATIONS FAIL 
Sumner Myers and Eldon E. Sweezy 
Countless innovations fail because 
no one wants or needs them; too often, 
however, good ideas are 19st to poor 
management. The authors present the re-
sult of a study of 200 failed innovations 
which shows some of the more important 
factors that contributed to failures. 
Among these were uncontrollable market 
factors, limited sales potential, and poor 
management. The authors conclude that 
more than one-third of the cases studied 
would have benefitted from a systematic 
stepped technique of continuous evalua-
tion that would have forced management 
to ask the right questions at the right time. 
Myers, Sumner, and Eldon E. Sweezy, 
"Why Innovations Fail," Technology 
Review, pp. 41-46, March/April 1978. 
THE ABSORPTION RATE OF IDEAS 
G. Gallup 
Gallup feels that although the merit 
of an idea is important in determining its 
life or death, its acceptance in the market 
place also depends upon many other 
things. A period of integration, which fol· 
lows acceptance, can be described as a 
period of absorption, a period when the 
idea becomes incorporated into the think· 
ing process. Gallup describes several fac· 
tors which seem to determine when an 
idea will be put to work. They are the 
complexity of the idea, its differences with 
accustomed patterns, competition with 
prevailing ideas, whether it can be demon· 
strated and proved, the frequency with 
which the public is reminded of the idea, 
etc. Gallup is very critical of those who 
equate learning with formal education. 
He feels that the enemies of learning at 
the university level are the textbook, the 
classroom lecture, and the course and 
credits system. Gallup supports an at-
tempt to measure the success of the edu-
cational system on the basis of the 
quality of the product of the system. In 
conclusion, Gallup feels confident that a 
new concept of education would evolve 
from such a research project, and that 
concept would be far better suited to th1~ 
present needs of the nation. 
Gallup, G., "The Absorption Rate of 
Ideas," Public Opinion Quarterly, 
pp. 234-242, Fall 1955. 
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JOB SECURITY, TECHNICAL INNOVATION AND PRODUCTIVITY 
Bruce E. Peters 
Citing the progressive managerial 
style of Scottish textile magnate Robert 
Owen during the Industrial Revolution, 
Uw author purporls lhat technological 
innovation can be acCl•ptcd by labor. The 
key, both historically and currently, to 
change and innovation lies in job security. 
IBM, as an example, has not laid off an 
employee for economic reasons in thirty. 
five years. As a consequence, they get a 
high degree of cooperation from the work 
force in making changes that are benefi· 
cial to the corporation; and in a high 
technology business, this is crucial. Other 
companies, such as Kimberly-Clark Cor-
poration, have had similar success intro-
ducing technological change when workers 
felt that their jobs were secure. Some 
ways of achieving job security have been 
to shorten work weeks or temporarily 
employ production workers as company 
salespersons in times of economic re-
cession.· 
Recent examples have shown that, 
just as in the Scottish Industrial Revolu-
tion, employees will accept changl'S in 
technology if their job security is assured. 
Some companies have failed to recognize 
the security needs of employees who are 
in a position to reject innovation or 
ensure its failure. New methods and tech-
niques of "soft" technology would re-
quire a search for new ways of manage-
ment; but once the necessity to ensure 
job security is realized at the management 
level, we may finally be able to profit 
from Robert Owen's innovations and 
those of subsequent years to gain higher 
productivity. 
Peters, Bruce E., "Job Security, Technical 
Innovation and Productivity," Personnel 
Journal, vol. 57, pp. 32-35, January 1978. 
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THE MIDDLE MANAGER AS INNOVATOR 
Rosabeth Moss Kanter 
If there is one thing that most U.S. 
executives agree on, it is the need for 
higher productivity in American work· 
places. Most efforts at raising perfor· 
mance have concentrated on factory and 
office employees-partly, one assumes, 
because their output is easily measured. 
However, the increases in productivity at 
the shop or office level will mean nothing 
in the long run if, for instance, new pro· 
ducts are not designed, new structures are 
not put in place to accommodate change, 
or new equipment is not conceived to im· 
prove product quality. In other words, a 
company's productivity depends to a 
great degree on how innovative its middle 
managers are. 
In this article the author describes a 
study she conducted of 165 middle man· 
agers in five companies to determine what 
managers contribute to innovation and 
what factors the most innovative com· 
panies have in common. She found that, 
among other things, innovative managers 
tend to be visionary, comfortable with 
change, and persistent. Innovation flour-
ishes in companies where territories over· 
lap and people have contact across func· 
tions, information flows freely, numbers 
of people have excesses in their budgets, 
many managers are in open-ended posi· 
tions, and reward systems look to the 
future, not the past. 
Kanter, Rosabeth Moss, "The Middle 
Manager as Innovator," Harvard Business 
Review, pp. 95-105, July-August 1982. 
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UNCSTD WAS NOT A TECHNICAL FAILURE 
M. Wionczek 
Two weeks of negotiations at the 
UN Conference on Science and Techno· 
logy for Development in Vienna in 
AUl(tuil, pro1l11n•d lillh· of subi;lanc1• in 
the Program of Action. No new commit· 
ments were made by the industrialized or 
developing countries, and major problems 
and confrontations were put off. "While 
technically the UNCSTD cannot be des· 
cribed as a failure, its contribution to the 
international mobilization of science and 
technology is close to nil." Because of its 
weaknesses, divisions, and limited politi· 
cal and technical competence, the devel· 
oping countries' Group of 77 did not 
want any confrontation with the indus-
trialist countries despite the group's 
threatening voices. Reasons for dodging 
the confrontation may have been to avoid 
issues related to the poor state of science 
and technology in their countries, to 
avoid further intra-group divisions, and to 
avoid self-incrimination. Their overall 
science and technology condition is not 
just the result of their colonial pasts, but 
also a socially harmful distribution of re-
sources and expenditures on arms and 
olher "consumplion" goods. The devel-
oping countries could have made their 
case more convincing by commitments to 
the development of science and techno· 
logy, but this would have required painful 
soul-searching, domestic reforms, and re· 
allocation of resources. The industrialized 
countries did not want to raise similar 
issues because of their current, painful 
economic crisis. Exposed to growing do· 
mestic, political and social tensions, the 
industrialized countries are attempting to 
isolate themselves from international 
transmission of the crisis through protec· 
tive policies. 
Wionczek, M., "UNCSTD Was Not a 
Technical Failure," The Bulletin of the 
Atomic Scientists, pp. 50-55, December 
1979. 
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PART III 
TECHNOLOGY TRANSFER APPLICATIONS 
In recent years, considerable effort 
has been made to enhance the movement 
of technology and innovation. At all lev-
els, the transfer of technology ensures 
that the benefits of innovation are made 
available to potential users. This section 
addresses four levels at which technology 
transfer plays a prominent role in the im· 
plementaion of innovation and change. 
Chapter 13 focuses on the presence and 
impact of technology transfer at the city, 
county and state levels. Chapter 14 exa· 
mines the role of federal laboratories and 
the federal government in ensuring the 
transfer of governmnet sponsored innova-
tion to other users. Technology transfer 
in industry, or the private sector, is the 
topic of Chapter 15. Chapter 16 concerns 
international technology transfer and the 
impact it is having on both technologi· 
cally developed nations and on developing 
nations. 
Obviously the transfer of techno-
logy is not limited to these four sectors. 
The selections in this section reflect the 
extent to which innovation is transferred 
among all the levels of government, both 
internationally and intergovernmentally 
within the United States, as well as be· 
tween government and the private sector 
and within the private sector itself. 
77 
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CHAPTER 13 
TECHNOLOGY TRANSFER AT THE CITY, 
COUNTY AND STATE LEVEL 
It would be impossible to list all of 
the activities which have taken place with-
in the United States and within other 
countries at city, state, and county levels 
which have been oriented toward the im-
provement of government functions and 
increased service to the concerned popu-
lations. Many such activities have been 
locally sponsored; many have been ad-
vanced and administered cooperatively 
between government agencies, citizens 
groups and private sector individuals and 
organizations. Stimuli of course have 
been received from the need to provide 
ever better services as a return for the tax 
dollars contributed by the people, and 
the seemingly ever increasing need for ad· 
ditional services. These stimuli have placed 
a burden, sometimes a very heavy burden, 
on public sector administrators to adopt 
return on investment approaches to the 
expenditure of public funds. 
The subject of career enhancement 
has a great deal to do with impetus for 
technology transfer in the public sector. 
There is always pressure on a position in-
cumbent to enhance reelection or party 
position. Immediate visible benefits are 
sought, often at the expense of wisdom. 
The situation makes difficult the intro-
duction of change which will have long 
range or lasting beneficial results. Fre-
quently the public administrator who 
understands the need for addressing long 
range objectives must mix in with his acti-
vities a sufficient number of projects with 
potential for short term benefits so that 
the electorate and other administrators 
can find cause for support. 
In recent years there has been a 
strong effort to speed the adoption of 
new technologies by establishing organiza-
tions having transfer as a primary objec-
tive. Outstanding in this effort has been 
the work of the National Science Founda-
tion in generating and supporting work 
between federal agencies and state and 
local governments and betweeen state and 
local governments themselves. Resulting 
from these efforts have been innovation 
groups and other organizations bringing 
people of like concern together for joint 
treatment of public administration issues. 
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MASTER PLAN FOR THE FUTURE: LOCAL GOVERNMENT ISPT/NSF 
Bruce J. Reiss 
The Local Government Program in 
the Office of Intergovernmental Science 
& Public Technology, National Science 
Foundation, has a prime rnsponsibility to-
ward lmmring that llll' results from the 
nation's investments in science research 
are effectively utilized. The office has 
been active in integrating work between 
the Federal Laboratory Consortium and 
various elements in the public sector, and 
has played a major role in establishing 
networks of potential users of science and 
technology, particularly in the public sec-
tor. Mr. Reiss explains the innovation net-
works which have been developed as in· 
novative Federal thrusts to further the ef. 
fective and appropriate use of the nation's 
science resources. 
The National Science Foundation 
has been increasingly active in recent years 
in efforts to improve the usefulness of the 
nation's scientific effort. The Office of 
Intergovernmental Programs has a major 
responsibility in this area. 
The general approach is one of re· 
sponding to needs, by supporting the es-
tablishment and, in some cases, establish· 
ing networks of potential users of know· 
ledge. Encouragement and coordination is 
provided to support the functioning of 
the networks. The network systems are 
described, as are the support organiza· 
tions, and the general functioning of the 
entire system. 
Reiss, Bruce J., "Master Plan for the Fu-
ture: Local Government ISPT/NSF," 
pp. 53.59 in Creighton, J. W. and 
Jolly, J. A. (ed), Technology Transfer: 
Research Utilization and User Stimula-
tion, Naval Postgraduate School, Mon· 
terey, California, 1980. 
TECHNOLOGY TRANSFER OF COMPUTER-BASED 
APPLICATIONS IN LAW ENFORCEMENT 
Kent W. Colton and James M. Tien 
As the use of computer-based tech· 
nology has expanded in law enforcement, 
one of the central questions is how tech-
nology transfer has contributed to this 
development. Drawing on a range of past 
and current research studies, the paper 
notes that the expectations of transfer 
have often exceeded the realities. Factors 
which both inhibit and enhance techno· 
logy transfer in law enforcement are there· 
fore outlined, and recommendations for 
the future are set forth. 
Colton, Kent W. and James M. Tien, 
"Technology Transfer of Computer-Based 
Applications in Law Enforcement," 
Journal of Technology Transfer, 4(1), 
pp. 63-76, 1979. 
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BUREAUCRATIC INNOVATION IN URBAN 
GOVERNMENT: A POLICY MODEL 
Richard D. Bingham 
The paper reports the results of a 
study examining the diffusion of innova· 
tions across four different units of local 
government. Using partial correlation co-
efficients to test a hypothesized model, 
the study was able to explain the success· 
ful adoption of process innovations. 
Socio-economic variables were not found 
to be significant direct determinants of 
innovation. Demands for innovations, or· 
ganizational characteristics, and the or· 
ganizational environment were much 
more important predictors of the use of 
innovations by local governments. 
Bingham, Richard D., "Bureaucratic In· 
novation in Urban Government: A Policy 
Model," Journal of Technology Transfer, 
2(2), pp. 17-33, 1978. 
INDUSTRY AS A MECHANISM FOR URBAN TECHNOLOGY TRANSFER 
Deborah D. Roberts, David L. Wilemon, and Paul J. Flynn 
This paper is based upon research 
done under the National Science Founda· 
tion sponsored study "The Role of Indus-
try in Urban Technology Transfer: A 
Comparative Profile." The purpose of the 
research was to investigate specific indus· 
tries that serve the urban market of local 
governments. The objective was to develop 
an understanding of the barriers and in· 
centives that affect industry's ability 
and desire to produce and market ad· 
vanced technological products of use to 
cities. 
Roberts, Deborah D., David L. Wilemon, 
and Paul J. Flynn, "Industry as a Mecha· 
nism for Urban Technology Transfer," 
Journal of Technology Transfer, 4(1), 
pp. 15-37, 1979. 
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NEW FINDINGS ON THE TRANSFER OF 
COMPUTING APPLICATIONS AMONG CITIES 
Kenneth L. Kraemer and John Leslie King 
This paper presents a study of the 
concepts of transferring computer tech· 
nology among cily governments. A 
sample of cities from a domestic popula· 
tion and international population are 
used as the basis of the research. Contrary 
to expectation, and for both populations, 
the survey indicated the level of compu-
ter applications transfer among cities was 
found to be low compared to the amount 
of total application. It was determined 
that an important source of transfer in· 
formation was from "centers" such as the 
federal government, vendors, and transfer 
agencies, rather than city to city. Inter· 
national cities studied seem to experience 
a propensity toward centralized control 
at the national level. These controls often 
include the transfer of technical informa· 
tion. Further, the types of transfer may 
vary widely between the domestic and 
the international cities. Domestic city 
transfers tend to be operations-oriented, 
while transfers from national centers tend 
to be management oriented. In general 
the study supported prior conclusions 
concerning the difficulties of transfer. 
The problem of mismatch and difficulties 
in modification make transfers very risky. 
Even so, there are many persons willing 
to take the risks in order to try to achieve 
lower costs and realize the opportunities 
to be gained from sophisticated applica· 
tions. 
Kraemer, Kenneth L., and John Leslie 
King, "New Findings on the Transfer of 
Computing Applications Among Cities," 
Journal of Technology Transfer, 4(1), 
pp. 99-110, 1979. 
82 Technology Transfer: Concepts With Supporting Abstracts 
CHAPTER 14 
THE FEDERAL SECTOR 
Within the United States, the De· 
partment of Agriculture Extension Pro· 
gram has been outstanding as a techno· 
logy transfer agency. It has been the fore· 
runner of many technology transfer pro· 
grams, and while not all have been success-
ful, these efforts have indicated a strong 
support on the part of the United States 
Congress for the objectives of technology 
transfer. 
In 1980 the Congess passed Public 
Law 96-480, the Stevenson-Wydler Tech· 
nology Innovation and Assessment Act, 
which had as its objective to speed the 
flow of federally generated technology to 
new users and particularly users who 
would benefit the people of the country. 
This Act has been sponsored by the Fed· 
eral Laboratory Consortium and received 
much support from the Consortium in 
providing policy and action plans. 
The part of the military cannot be 
underestimated. Throughout history pro· 
gress and living standards have been en· 
hanced by the new technologies which 
have been generated as a result of war. 
Warfare may have had an influence on the 
demise of civilizations, but the technolo· 
gies which have emerged from warfare 
have had a major effect on the movement 
and demise of civilizations and changes 
within cultures. It is to the credit of 
peoples throughout the world that war 
intended technologies have found useful 
applications for peaceful objectives. 
One of the organizations which has 
been devoted to this objective has been 
the Federal Laboratory Consortium. This 
consortium emerged from a series of suc· 
cessive organizations which began as a 
group of U.S. Navy laboratory personnel. 
This group expanded into a Navy techno· 
logy transfer consortium. The Navy con-
sortium evolved into a Department of De· 
fense laboratory consortium and later 
into the Federal Laboratory Consortium, 
FLC. All these groups were supported by 
the National Science Foundation. Various 
administrative edicts also contributed. A 
most important one of these was an ac-
tion by the Government Accounting Of· 
fice to encourage that all federal research 
organizations direct some of their re· 
sources toward the transfer of their pro· 
duct into use by the nation as a whole. 
Articles in Chapter 14 describe 
some of the technology transfer related 
action which has taken place in the Fed-
eral Sector. 
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WORKING GROUP REPORTS-
NATIONAL RESOURCE MANAGEMENT TECHNOLOGY 
J. Grey and M. Newman 
This article was the fifth of six re-
ports and focused on aerospace techno· 
logy transfer in the area of resources and 
the t~nvironnwnt. NASA technology trans-
fer efforts to foreign, national, state, re-
gional and local governments are current· 
ly accelerating. Past experiences have un-
covered many problems in the transfer 
process. On NASA's side they include: 
(1) the lack of an overall strategy and of 
a coordinated, organized approach to 
technology transfer, (2) a tendency for 
working with technologists rather than 
with decision makers and technologists, 
(3) inadequate staff and financial re-
sources to complete the transfer effort, 
and (4) a shortage of formal state and lo-
cal input to technological activities. On 
the state and local government side pro-
blems encountered have included: (1) frag-
mentation among many agencies with dif-
fering viewpoints and needs, (2) a shortage 
of financial resources and expertise, 
(3) bureaucratic resistance to accepting 
new technologies, (4) inadequacy of com· 
munication between and within states, 
and (5) political, administrative, and social 
problems related to the adoption of new 
technologies. 
Grey, J., and M. Newman, "Working 
Group Reports-National Resource Man-
agement Technology," Aerospace Tech-
nology Transfer to the Public Sector, 
pp. 44-49, June 1978. 
INTERGOVERNMENTAL COOPERATION IN SCIENCE AND TECHNOLOGY 
Joseph E. Clark 
A review is made of the distribution 
of the 37 billion dollar annual Federal 
R&D effort. Federal research and develop· 
ment is charted to show its relationship 
to national needs. An analysis of state 
and local government expenditure as re-
lated to national needs is also charted. An 
additional analysis shows that about one-
half of all state and local government re-
search and development funds come from 
Federal agencies. This dollar source, by 
agency, is also charted. An attempt is 
made to match Federal agency research 
and development effort to a list of priority 
problems identified by state and local 
government. This analysis reported that 
some 325 Federal agency sponsored re-
search and development programs can be 
identified as having substantial benefit or 
impact on state or local government pri-
ority problems. 
Clark, Joseph E., "Intergovernmental Co-
operation in Science and Technology," 
Journal of Technology Transfer, 6(1), 
pp. 1-17, 1981. 
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TECHNOLOGY TRANSFER: A LOOK AT THE FEDERAL SECTOR 
Kenneth E. Egide 
An important resource in the search 
for solutions to serious is.5Ue!I confronting 
the United States is the science and tech· 
nology which result from Federally funded 
research and development. T~ obtain the 
optimum return on this significant invest-
ment requires that the resultant techno· 
logy be adapted for secondary utilization 
and/or be transferred to primary and sec· 
ondary users. This article describes the 
magnitude and scope of Federally spon· 
sored research and development and de· 
scribes the major Federal technology 
transfer efforts. The Federal government 
is seeking ways to expand the use of its 
technological products. General agree-
ment exists for stronger support by Fed-
eral research and development manage-
ment, and increased commitment of per-
sonnel and funding to the Federal tech· 
nology transfer effort. 
Egide, Kenneth E., "Technology Transfer: 
A Look at the Federal Sector," paper sub-
mitted for publication in The Journal of 
Technology Transfer, June 1981. 
EVALUATION FRAMEWORK FOR FEDERAL 
TECHNOLOGY TRANSFER INITIATIVES 
Thomas C. O'Brien and Lawrence M. Franks 
Improved efforts to transfer the re-
sults of Federally sponsored R&D to in· 
dustry are often cited as an approach to 
help reverse declines in the rate of growth 
of U.S. industrial productivity and in the 
international competitiveness within in· 
dustry sectors. As taxpayers and policy 
makers intensify their demands for ac-
countability of public expenditures, 
technology transfer advocates must de· 
velop and apply analytic approaches 
which will measure the significant short 
and long range impacts of Federally spon· 
sored programs, even though these impacts 
are especially difficult to measure directly. 
This paper suggests a framework for 
evaluating Federal technology transfer in 
terms of short and long range goals and 
outputs. It outlines critical determinants 
of program success and suggests perfor· 
mance indicators through which results 
could be measured. 
O'Brien, Thomas C. and Lawrence M. 
Franks, "Evaluation Framework for Fed· 
era! Technology Transfer Initiatives," 
Journal of Technology Transfer, 6(1), 
pp. 73-86, 1981. 
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DEPARTMENT OF DEFENSE TECHNOLOGY 
TRANSFER CONSORTIUM: AN OVERVIEW 
George F. Linsteadt 
The federal R&D laboratories repre-
sent a large technology resource which 
may be applil'd lo dvilian needs. These 
luhoratorh•s, lornh~d throughout the 
nation and operating on annual budgets 
totalling several billion dollars, can supply 
technical assistance and management sup-
port to state and local governments and 
private industry. Many of these laborato-
ries are actively seeking to share their fa-
cilities and expertise with those public 
and private agencies who have need for 
them. The Department of Defense Tech-
nology Transfer Consortium, as a subset 
of the Federal Laboratory Consortium for 
Technology Transfer, is actively partici-
pating in such an endeavor. This article 
describes the Federal Laboratory Consor-
tium for Technology Transfer and dis-
cusses its limitations as well as its 
attributes. 
Linsteadt, George F., "Department of De-
fense Technology Transfer Consortium: 
An Overview," Journal of Technology 
Transfer, 1(1), pp. 107-117, 1976. 
CHAMPIONS FOR RADICAL NEW INVENTIONS 
Donald A. Schon 
_ This article attempts to answer the 
following questions: Why do small com-
panies, large corporations, military labor-
atory employees, and independent inven-
tors find it so difficult to sell really new 
inventions to the military services? What 
is the nature of resistance to innovation 
in military and business organizations? 
What does experience show to be needed 
for innovation of successful technical pro-
ducts? What steps can management take 
to ensure that the necessary development 
work will go into promising proposals for 
appropriate new products and processes? 
Successful innovation proceeds through 
four steps: 1) At the outset, the idea en-
counters sharp resistance. 2) Next, the idea 
receives active and vigorous promotion. 
3) The proponents make use of the infor-
mal, rather than the official, military sys-
tem. 4) Typically, one man emerges as a 
champion of the idea, and leads it towards 
acceptance. 
Schon, Donald A., "Champions for Rad-
ical New Inventions," Harvard Business 
Review, March/April 1963, pp. 77-86. 
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AN OVERVIEW OF FEDERAL TECHNOLOGY TRANSFER 
Alfonso B. Linhares 
The question before the conference 
(at which this paper was presented) was: 
"Should there be a centralized federal of. 
fice of technology transfer?" Obviously 
the question can raise a wide range of in-
terpretations of the role and responsibili· 
ties of such an "office." At one end of 
the spectrum could be envisioned a new 
agency responsible for doing all of the 
technology transfer activities of the Fed-
eral government. While the other end 
might consider a small office responsible 
for coordination of activities across fed-
eral agencies. 
The author believes few people 
would propose the former role. Techno· 
logy transfer interests at the federal level 
encompass such a wide range and diversi· 
ty of interests and user groups, and are so 
clearly allied to the functional support re· 
sponsibilities of the various federal agen· 
cies, that no one agency could undertake 
the "doing" of the entire job of federal 
technology transfer. 
On the other hand, it is generally 
concluded that there has not been enough 
emphasis on technology transfer activities 
at the federal level, and the creation of an 
identifiable organization responsible for 
such activities is a way of assuring atten· 
tion to, and action on, the subject. Also, 
since the Federal government is generally 
functionally oriented and organized, tech· 
nology transfer activities aimed at general· 
purpose governments and at areas which 
fall between the functional responsibilities 
of existing federal agencies has been some· 
what lacking. Although a much greater 
emphasis is developing in this area, addi· 
tional efforts appear necessary. 
The author concludes that an "of· 
fice" is needed and that the new Office of 
Science and Technology Policy provides 
the basis and the structure of such an 
office. It does not need to be a large 
office since by far the majority of the 
actual technology transfer activities are 
accomplished by existing federal agencies 
and programs. But it would provide the 
necessary high level focus and "entry 
point" for policy level interests in state/ 
local government and private industry 
and would also assure continuous atten-
tion to federal technology transfer acti· 
vi ties. 
Linhares, Alfonso B., "An Overview of 
Federal Technology Transfer," Journal of 
'/'rchnology 7'rans/i•r, I (I), pp. J:l.:-J I, 
1976. 
Chapter 14 87 
88 Technology Transfer: Concepts With Supporting Abstracts 
CHAPTER 15 
PRIVATE SECTOR TECHNOLOGY TRANSFER 
The evolution of ideas into market-
able products is the life line of the private 
sector. Products themselves and the re· 
sources which generate them are under 
constant competitive strain, and the busi· 
ness organization which fails to adjust 
and improve is doomed. 
Articles abstracted for Chapter 15 
illustrate the need for adjustments to 
meet the demands of ever developing 
standards of living and the products and 
modified cultural systems needed. 
TECHNOLOGY TRANSFER AND UTILIZATION: 
ACTIVE PROMOTION OR PASSIVE DISSEMINATION 
Phillip Wright 
This article presents the results of a 
study undertaken by the Office of Indus-
trial Applications at the University of 
Maryland to study the transfer of techni· 
cal knowledge to industry from the Na-
tional Aeronautics and Space Administra· 
tion. The first phase of this program was 
to actively promote NASA technology to 
industry. The second phase involved the 
careful examination of the processes in· 
volved in the final utilization or discarding 
of the information supplied. 
Researchers contacted 21,000 or· 
ganizations of which 5300 showed interest. 
A high drop-out rate was experienced. At 
the end of the study, 89 companies were 
actively involved and thirty of these were 
able to show an effective utilization of 
the NASA technology. 
The author examines the reasons 
for industry interest and disinterest in 
technology transfer. The most important 
conclusion reached is that industry is al-
most eight times more motivated by the 
possibility of improving an existing pro· 
cess or product through the use of tech· 
nology transfer than by the addition of a 
completely new product or process. The 
reason is that this type of innovation re· 
suits in a smaller disruption of the indus-
trial equilibrium than the introduction of 
something totally new. 
Wright, Phillip, "Technology Transfer and 
Utilization: Active Promotion or Passive 
Dissemination," Research/Development, 
September 1966, pp. 34-37. 
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TECHNIQUES FOR TECHNOLOGY TRANSFER 
WITHIN THE BUSINESS FIRM 
J. M. Stewart 
The first section of this paper pre-
sents a brief background, examples of 
successful commercial and military trans-
fer, definitions of' four types of transfer, 
1111d also points out that transfer is 'up-
stream' as well as 'downstream.' The tech-
nique for transfer within the firm is pre-
sented in a framework of fourteen dimen-
sions, as follow: management intent or 
objectives; normal information mobility; 
balance of the business functions; moti-
vation to transfer; potential for transfer; 
form of technology; sophistication gap; 
scale of investment; measurability of suc-
cess; duration of transfer; breadth of 
transfer; perception of implications; ex-
tent of boundaries between functions; de· 
gree of top management interest. After 
each dimension is defined, examples of 
specific techniques used by successful 
companies are outlined. 
Stewart, J. M., "Techniques for Techno· 
logy Transfer within the Business Firm," 
IEEE Transactions on Engineering Man· 
agement, v. EM-16, no. 3, pp. 103-110, 
August 1969. 
WORKING GROUP REPORTS-HOUSING AND 
URBAN CONSTRUCTION TECHNOLOGY 
J. Grey and M. Newman 
This article was the third in a series 
of six which dealt with aerospace techno-
logy transfer to the public sector. Aero· 
space technology has had a significant im· 
pact in the field of housing and urban 
construction. Among the most noted con-
tributions are: design and management 
techniques, the application of the systems 
approach, development of building sys-
tem components, environmental systems 
and energy conscious design, and construc-
tion of the urban environment. Probably 
the single most important ingredient of 
successful transferrence of aerospace 
technology to the public sector is the role 
played by people in the process. The key 
appears to be a catalyst or change agent, 
in the form of an individual, who can 
identify a need, define the specifications 
and parameters that a solution must meet, 
locate the appropriate technology, effect 
the transfer, and champion the project 
until it becomes institutionalized. Other 
areas of consideration include the imagina· 
tive use of the procurement process to 
stimulate technology transfer and increase 
the rate of acceptance, interacting with 
consumer protection groups, and provi· 
ding a centralized financial assistance base. 
Grey, J. and M. Newman, "Working 
Group Reports-Housing and Urban Con· 
struction Technology," Aerospace Tech· 
nology Transfer to the Public Sector, 
pp. 31-35, June 1978. 
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THE ROLES OF SCIENCE IN TECHNOLOGICAL INNOVATION 
M. Gibbons and R. Johnston 
The authors investigated the various 
mechanisms by which scientific research 
and education contribute to industrial in-
novation. They sampled innovations from 
industries which were categorized as to 
their level of annual expenditure on R&D 
expressed as a percentage of their total net 
output. Information was broken into units 
on the basis of content and source. The 
sources of information included external, 
internal, and personnel information 
sources. It was found that these three 
sources were used approximately equally. 
With regards to content, information 
dealing with properties, composition, and 
characteristics was used most frequently 
in the resolution of technical problems. 
Sources external to the company provided 
information about the existence of mate-
rial and general law and theories, whereas 
internal information was concerned with 
the properties of materials. Performance 
of R&D constituted internal information. 
The authors concluded that the relation-
ship between science and industrial tech-
nology is complex and requires further 
research. 
Gibbons, M. and R. Johnston, "The Roles 
of Science in Technological Innovation," 
Research Policy, pp. 220-242, 1974. 
PRODUCTIVITY AND TECHNOLOGY IN THE ELECTRIC LAMP INDUSTRY 
Richard B. Carnes 
Due to the strong demand for light· 
ing fixtures, lamp manufacturers have had 
to dramatically increase production to sat· 
isfy demand. Technological advances have 
played a large role in increasing the indus-
try's level of productivity. The industry 
output increased fifteen-fold between the 
years of 1920 and 1977 with only a doub· 
ling of the work force. 
The advent of mass production was 
instrumental in the aforementioned pro· 
ductivity increase. Additionally, improve· 
ments in basic lamp making machinery 
are estimated to have increased production 
from about 1,000 per machine hour in 
1954 to a little over 3,000 lamps today. 
The presence of the energy shortage 
has had a negatvie effect on the electric 
lamp industry's productivity level. This is 
largely because manufacturers have had 
to revert back to more labor intensive 
methods in attempts to cut back on ener· 
gy usage. The energy crisis has also had 
the opposite effect of stimulating produc-
tivity gains by encouraging new innova-
tive energy saving lighting developments. 
High intensity discharge lamps which pro· 
vide increased lighting for the amount of 
energy expended seem to hold the greatest 
promise for the future. 
Carnes, Richard B., "Productivity and 
Technology in the Electric Lamp Indus-
try," Monthly Labor Review, pp. 15-19, 
August 1978. 
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SOME PROBLEMS OF TECHNOLOGY TRANSFER INTO INDUSTRY: 
EXAMPLES FROM THE TEXTILE MACHINERY SECTOR 
R. Rothwell 
Since the Second World War, the 
textile machinery industries in the ad· 
vanced Western countries have undergone 
a technological revolution. Not only has 
the pace of technical change increased, 
but much of this change has become tech· 
nically more radical than before, often 
embodying techniques from other sectors. 
This paper outlines the attempts of a 
number of machinery manufacturers to 
import technology and technical exper· 
tise from a variety of external sources in· 
eluding universities, government labs, and 
technical consultants. It shows that while 
the characteristics of the various donor 
and recipient organizations might differ 
greatly, the factors associated with the 
success or the failure of the transfer at· 
tempts are often similar. More important-
ly, it shows that in almost all of the failure 
cases described, that with proper manage. 
ment they could have been transformed 
into successful transfers leading to 
successful innovations. 
Rothwell, R., "Some Problems of Tech-
nology Transfer into Industry: Examples 
from the Textile Machinery Sector," IEEE 
Transactions on Engineering Management, 
v. EM-25, pp. 15-20, February 1978. 
TECHNOLOGY AND LABOR IN AUTOMOBILE PRODUCTION 
Robert V. Critchlow 
Technological innovations in the 
motor vehicle industry have dramatically 
increased its productivity. Significant 
gains have resulted from such means as 
wider usage of computers, increased ap-
plication of numerical control techniques, 
improvement in transfer lines and in auto-
matic assembly machinery. 
Computers have proved beneficial 
in speeding up the research and develop-
ment process. Their usage has also been 
instrumental in such production functions 
as work scheduling and quality control in 
machining. 
semi-skilled worker will be displaced by 
skilled workers, especially in the computer 
related occupations. This will entail a 
major retraining program in the motor 
vehicle industry. 
The focus of the industry research 
and development in the future will be to 
design cars that can meet the government 
standards for exhaust pollution and fuel 
economy. This should result in an in· 
creased emphasis on the small, light weight 
auto design, as well as refinements in en-
gine design. 
A direct effect of the technological Critchlow, Robert V., "Technology and 
innovations in this industry is a change in Labor in Automobile Production," Mon th-
the complexion of the work force. The ly Labor Review, pp. 32-35, October 1977. 
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CHAPTER 16 
INTERNATIONAL TECHNOLOGY TRANSFER 
Abstracts included in Chapter 16 
are for articles treating technology trans-
fer issues of national security, national 
development, import and export of both 
technological products and work forces, 
technology as an economic tool, and the 
subject of appropriate technol,ogy. 
Technology transfer issues which 
arise between nations can result in major 
changes in economic development pat-
terns and eventually in changed cultures. 
Some of the forces causing these changes 
are: (1) Entire populations may be attrac-
ted away from the more menial tasks by 
the sophistication, lure and status of the 
more technological occupations, causing 
immigration to fill the resulting gaps. 
(2) Skills and equipment needed to main· 
tain defense equipment find their way in· 
to maintaining and eventually manufac· 
turing higher technology level products. 
(3) Highly skilled persons may be drained 
from a nation. (4) Negative technology 
transfer may become a primary national 
objective, for security and economic rea· 
sons. (5) Issues of economic strength are 
closely related to the speed of technolo· 
gical advancement. 
These and related issues are treated 
by authors of the abstracted articles. 
THE TRANSFER OF TECHNOLOGY TO UNDERDEVELOPED COUNTRIES 
Gunnar Myrdal 
Technology cannot directly be 
transferred from developed countries to 
underdeveloped countries. Scientific· 
industrial technology must be adapted to 
the conditions prevailing in the country. 
Also, technology transfer has a high cost 
involved in royalty payments for licenses 
and know-how. The dynamic problem is 
that underdeveloped countries not only 
must attempt to approach a much higher 
level of science and technology but also 
they must reach for science and techno· 
logy that are continually and rapidly 
moving to a higher level. 
The author concludes that develop· 
ment of these countries requires increased 
and more radical efforts, speedier and 
more effective reforms, and aid appropri· 
ations in the budgets of developed coun· 
tries of a greater amount than at present. 
Myrdal, Gunnar, "The Transfer of Tech· 
nology to Underdeveloped Countries,'' 
Scientific American, vol. 231, pp. 172· 
180, September 1974. 
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INTERNATIONAL TECHNOLOGY TRANSFER: 
RAMIFICATIONS CONCERNING COMMUNIST BLOC NATIONS 
Howard C. Fish 
The complexity of national and in-
ternational facets of technology transfer 
including military security, impact on 
world markcb; and economics, Ideological 
image, and resultant human and social im-
pacts are discussed with a view toward 
public policy formulation. The transfer of 
technology related to development of 
productive capacity and computers with-
in the People's Republic of China, and 
the paucity of factual information, devel-
oping trends, and future studies of tech-
nology transfer in the USSR are used to 
illustrate the relationships of these facets. 
The implicit exhortation of this survey is 
that in all policy formulation procedures 
consideration of all facets must be 
assumed, particularly those relating to 
human and social impacts. 
Fish, Howard C., "International Techno· 
logy Transfer: Ramifications Concerning 
Communist Bloc Nations," pp. 31-39, 
Technology Trans{ er in Science, Techno-
logy and Public Policy, Jolly, J. A., 
Creighton, J. W., and Moore, B. M. (eds), 
Naval Postgraduate School, Monterey, 
California, 1978. 
THE ACCELERATION OF INTERNATIONAL TECHNOLOGY TRANSFER 
This article discusses the efforts 
being made to speed the pace of interna-
tional technology transfer. The U.S. has 
been the primary generator of technology 
in the last 20 years, but our contribution, 
on a percentage basis, is decreasing. The 
current U.S. effort is concentrated on 
helping developing countries while gen-
erally encouraging the transfer of techno-
logy among nations. The multinational 
corporation has been the major channel 
of technology transfer. The government 
part includes many joint commissions, 
particularly in the areas where industrial 
and technical activity is largely run by the 
government. Programs and agencies in-
volved in the global transfer of technology 
include the U.S. Patent and Trademark 
Office, which is involved with the interna-
tional use of patents, trademarks, trade 
secrets, etc. The Commerce Department's 
NTIS has filed patents in foreign countries 
for government-owned inventions devel· 
oped by Commerce Department agencies 
and those transferred to the NTIS. NTIS 
holds an annual seminar for the standards, 
testing laboratory, and industrial quality 
control officials of developing countries. 
"The Acceleration of International Tech-
nology Transfer," Commerce America, 
vol. 1, No. 7, pp. 7-11, March 1976. 
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ADAPTING TO THE FOREIGN TECHNOLOGICAL CHALLENGE 
Sherman Gee 
United States technology is increas-
ingly viewed as providing the backbone 
and wherewithal to arrest the nation's 
economic slide and to restore the accus-
tomed U.S. leadership position in interna-
tional trade. This view stems from demon· 
strated U.S. preeminence in technology, 
the importance of technology in economic 
growth, and ascendance of technology in 
foreign affairs and international trade to-
day. Undue preoccupation with the do-
mestic technology base represents at best 
a suboptimum strategy in the face of a 
continuing decline in the national invest-
ment in R&D. In view of the incipient 
shifting of the world technological balance 
overseas, comparable attention needs to 
be focused on foreign technological de-
velopments, and their potential for import 
and adaptation to help fuel technological 
innovation at home. A more balanced 
mix of foreign and domestic technological 
ingredients in the U.S. socio-economic 
cauldron promises to be more attuned to 
the reality of scarce domestic resources 
and the changing world environment. 
This paper was presented at the 
IEEE/MTS OCEAN 75 Conference, San 
Diego, California, September 22-25, 1975. 
Gee, Sherman, "Adapting to the Foreign 
Technological Challenge," Journal of 
Technology Transfer, 3(1), pp. 7-13, 
1978. 
TECHNOLOGY TRANSFER TO DEVELOPING NATIONS 
Herbert H. Rosen 
What is a developing nation? For 
that matter, what is technology transfer? 
When put in the context of exporting and 
importing technology, the answers are 
moot. Transfer still turns on how much 
someone (developed, developing, or 
undeveloped) is willing to pay for the 
technology, and whether there is an iden· 
tifiable need that it can satisfy with a 
minimum of sophistication. "The simpler 
and cheaper the better" may very well be· 
come the theme of a new worldwide 
movement called "appropriate techno· 
logy," which, among several other mat· 
ters, is discussed in this papPr. 
Rosen, Herbert H. "Technology Transfer 
to Developing Nations," Journal of Tech· 
nology Transfer, 1(2), pp. 93-103, 1977. 
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THE TRANSFER OF TECHNOLOGY TO DEVELOPING COUNTRIES: 
A CRITICAL ANALYSIS REGARDING VENEZUELA 
Manuel Suarez 
The process of technology transfer 
implies the existence of the need for tech-
nology hy 11 party that lucks it and, for 
some reason, wants it. In this article, two 
specific categories of technology transfer 
are discussed. One type of transfer con-
cerns technology that has been developed 
in the field to solve a particular problem 
or a group of problems and could also 
have application in other fields. As an 
example, management techniques devel-
oped by the Air Force could be appli-
cable for solving similar problems in other 
government agencies or in the private sec-
tor. Such a transfer recently took place 
between the Venezuelan Air Force and 
the University of the Andes. The second 
type of transfer is the extension of tech-
nology already well developed to new 
users who had previously been unaware 
of it. Between developed and developing 
countries, this is a common situation. 
The first type of transfer involves a 
new technology or application of existing 
technology to bring about change. The 
second type introduces a revived techno-
logical development to societies who have 
fallen behind in their research and devel· 
opment programs. In this article, em· 
phasis is placed on the second type of 
technology transfer particularly as it ap· 
piles to Venezuela, a country in search of 
the technology that is nece~ for its in-
dustrial development. 
Recently, talk has arisen of "appro-
priate technology." This term is defined 
as technology appropriate for the condi· 
tions of the user. It would include the 
adaptation of foreign technology to the 
particular conditions of the user domestic 
market, and might require the develop-
ment of intermediaries in government 
organizations or in industry. These 
intermediaries would act as linkers be-
tween the sources of technology and the 
consumers of it. This paper presents a 
summary of the process of technology 
transfer from industrial countries to the 
developing ones. 
Suarez, Manuel, ''The Transfer of Tech-
nology to Developing Countries: A Criti-
cal Analysis Regarding Venezuela," Jour-
nal of Technology Transfer, 3(1), pp. 21· 
34, 1978. 
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SCIENCE AND TECHNOLOGY: REPORT FROM THE PRESIDENT 
J. Carter 
In a me~ge to the Congress on 
March27, 1979, President Carter de-
scribed the administration's perspective 
on science and technology, highlighted 
some of the most important initiatives 
undertaken in the area, and outlined the 
potential effects of science and techno-
logy in the coming decade and beyond. 
This report is an excerpt from that mes-
sage. One theme that has shaped the ad-
ministrations's policy is formulating pro-
grams and institutions that help developing 
countries use science and technology. The 
U.S. has an opportunity and responsibi· 
lity to share scientific knowledge and ap-
propriate technological skills with the 
developing world. Our purpose is to assist 
other countries in developing technology 
for their own needs. We must accomplish 
this purpose both for humanitarian 
reasons and because overcoming the prob-
lems of poverty, overpopulation, and 
scarcity of food and natural resources will 
promote a stable world, enhancing our 
security and well-being. Recognizing 
these facts, the President submitted legis-
lation to create an Institute for Scientific 
and Technological Cooperation, which 
will be charged with helping developing 
countries improve their scientific and 
technological capacity. Working with the 
Agency for International Development, 
the Institute would expand the use of 
science and technology to overcome ob-
stacles to development. 
Carter, J., "Science and Technology: 
Report from the President," Depart-
ment of Stale Bulletin, pp. 42-44, June 
1979. 
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PART IV 
PUBLIC POLICY ISSUES 
This section examines the influence 
of technology and innovation on society 
and the impact of public policy on the 
transfer of technology. Chapter 17 focuses 
on the economic considerations of tech· 
nology transfer, both nationally and in 
the private sector. How the transfer of 
technology is affected and effected by 
patent laws, licensing, and trade agree· 
ments is considered in Chapter 18. The 
controversial subject of governmental 
intervention in technological innovation 
and transfer is presented in Chapter 19. 
The last chapter addresses yet another 
controversial issue, the relationship be· 
tween the useful transfer of technology 
and the maintenance of security and 
national defense. 
The articles in this section provide 
an overview of how technology transfer 
interfaces with government and society. 
By gaining insight into the far-reaching 
ramifications of the transfer of techno· 
logy, the manager is able to gain a better 
appreciation for technology transfer as an 
effective and consequential management 
tool. 
99 
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CHAPTER 17 
TECHNOLOGY TRANSFER ECONOMIC CONSIDERATIONS 
In the selection of articles to be ab-
stracted for Chapter 18, the objective was 
to pick articles which treated policy 
issues emanating from such programs as 
the space shuttle; progress toward nuclear 
fussion; perceived social returns, whether 
positive or negative; innovation as an in· 
vestment; marketing issues regarding the 
demand pull or product push; long range 
effects upon the economy and on the 
earth in which we live; and value 
measuring methodology. 
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TECHNOLOGY & ECONOMICS: PROBLEMS OR ANSWERS 
John Sweeney 
Man is the center of the Universe 
and he was given dominion over the Earth. 
He was not, however, given an unlimited 
bounty; rather, he was placed in steward· 
ship over a limited ecosystem. Only re· 
cuntly haK thu liignificance of this respon· 
sibility become apparent to him. The blue 
sky, the clear waters, the "boundless" re· 
sources are beginning to run short. 
This paper postulates that an under· 
lying cause of present energy and pollu· 
tion problems is the tendency for the 
total costs of social actions to be hidden 
in the tax structure and in the degradation 
of the public environment. The relation· 
ship between social goals, economics, and 
technology is explored, and a scenario 
which illustrates the effects of hidden 
costs is described. The conclusion reached 
is that exposure of full costs will bring 
economic forces to bear toward a techno· 
logical solution. 
Sweeney, John, "Technology & Econo· 
mies: Problems or Answers," Technology 
Transfer in Science, Technology and 
Public Policy, pp. 11-18, 1978. 
ThfPACT OF THE SPACE SHUTTLE PROGRAM ON THE NATIONAL ECONOMY 
C. M. Merz, T. A. Gibson, and C. Ward Seitz 
An Input-Output model construc· 
ted and operated at the University of 
Maryland was used by economists at North 
American Rockwell Corporation to mea-
sure and compare the economic impact of 
three large programs of a national scale. 
Compared were: (1) the Space Shuttle 
program; (2) a residential housing con· 
struction program; and (3) a program to 
increase personal consumption expendi· 
tures. For each program, the increase in 
production and employment in each sec· 
tor of the economy and the effect upon 
the balance of trade were estimated. 
making processes. 
The aggregate impact upon produc· 
tion and employment was quite similar 
for the three programs, but these impacts 
were distributed differently throughout 
the various sectors of the economy. Input· 
Output multipliers were found to be 2.1 
for the Space Shuttle, 1. 7 for housing 
construction, and 2.0 for personal con· 
sumption. It was concluded that an aero· 
space program such as the Space Shuttle 
would be at least as good a stimulus to 
the economy as other types of programs. 
This study is considered an excel· Merz, C. M., T. A. Gibson, and C. Ward 
lent example of cooperation between Seitz "Impact of the Space Shuttle on 
academic and industrial economists in the National Economy," Engineering 
presenting relevant comparisons to aid Economist, vol. 18, no. 2, pp. 115-133, 
the policy formulation and decision 1973. 
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INVESTMENT IN INNOVATION 
Arthur M. Bueche 
This paper reviews briefly the 
importance of the U.S. investment in 
innovation. It then reiterates some of the 
statistics that support a growing concern 
related to the declining growth rate of 
innovation. The importance of business 
investment in the innovation process is 
identified as a key element in economic 
progress. Several charts and graphs are 
used to illustrate this point. Factors that 
influence investment are discussed. Final-
ly specific recommendations are made 
that should be considered by both the 
public and private sectors. 
Bueche, Arthur M., "Investment in Inno-
vation," Journal of Technology Transfer, 
3(2), pp. 1-13, 1979. 
THE ROLE OF MARKETING IN TECHNOLOGY TRANSFER 
Thomas M. Jacobius and Robert S. Levi 
Extensive experience has demon· 
strated that successful technology transfer 
requires a dynamic balancing of user 
needs and technical innovation resulting 
from R&D programs. This balancing pro· 
cess in essence represents the function of 
marketing in identifying and responding 
to 'demand pull' opportunities. By eval· 
uating the role of marketing in the context 
of technology transfer, a practical per· 
spective is provided for enhancing the po· 
tential for success of new product com· 
mercialization strategies. Observations 
and conclusions are drawn from the ex· 
periences at IIT Research Institute, with 
over fifteen years of direct technology 
transfer support to NASA through techni· 
cal evaluations, manufacturing technology 
applications, and marketing feasibility 
studies of aerospace-derived technology. 
The primary focus of this paper is 
market pull, or at least, demand recogni· 
tion and need definition. This focus is the 
basic ingredient of marketing strategies 
designed to transfer or commercialize 
technological innovation. A keen percep· 
tion of user needs is necessary to initially 
screen innovations and select those offer· 
ing value to the user, as well as to provide 
the basis for developing a plan for assur· 
ing successful transfer and utilization in a 
specific industrial or government environ· 
ment. 
Jacobius, Thomas M., and Robert S. Levi, 
"The Role of Marketing in Technology 
Transfer," Technology Transfer Society 
Symposium 1980, pp. 12-1 · 12·11. 
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TECHNOLOGY, PRODUCTIVITY, AND ECONOMIC GROWTH 
Technology, productivity, and eco-
nomic growth are interrelated. It is esti-
mated that technological change was the 
biggest source of growth in the economy 
over the past thirty years. It is more dif· 
ficult to quantify the contributions of 
technology to productivity. Trends indi· 
cate that the U.S. is decreasing R&D 
spending as a portion of GNP, and R&D 
manpower as a portion of overall popula-
tion. Some fear that a recent decline in 
the U.S.'s industrial productivity is par-
tially attributable to the level of techno· 
logical development. Proponents of this 
view feel that there has been a lessening 
of basic research activities due to govern-
ment regulation, soaring costs, high new 
product failure, etc. Despite the decline 
in R&D spending, social returns from in· 
novations are high. A social return in· 
eludes savings realized from use of the 
innovation or when a new product pro· 
vides a cheaper substitute for an old pro-
duct. The article concludes that there is a 
need for improved measurement methods 
of productivity and the various contribu-
ting factors affecting its level. 
"Technology, Productivity, and Econo-
mic Growth," Mosaic, (September-
October 1976), vol. 7, no. 5, pp. 2-7. 
HOW TO SPOT A TECHNOLOGICAL WINNER 
George R. White and Margaret B. Graham 
The article discusses the reluctance 
of many managers to commit their organ-
ization's resources to the development of 
new technologies. A striking example is 
given depicting the failure of the inventors 
of Xerographic copying in selling their 
technology to such companies as IBM and 
Eastman Kodak. These firms missed the 
opportunity to share in the tremendous 
profits that Xerox Corporation obtained. 
The authors suggest a model to use 
in evaluating the probable return on a 
new innovation before a firm commits 
its time and funds to it. One of the pri· 
mary qualifications an innovation should 
have is flexibility to use a new combina· 
tion of scientific principles to relieve or 
avoid major constraints inherent in the 
previous art. Additionally, the manager 
should consider what effect the innova-
tion is likely to have on the business's 
current operation. Finally, the firm 
should evaluate the marketability of the 
product to the final consumer. 
White, George R., and Margaret B. 
Graham, "How to Spot a Technological 
Winner," Harvard Business Review, March-
April 1978, pp. 146-152. 
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TECHNOLOGY EXPORTS CAN HURT U. S. 
J. Baranson 
The prevailing view has been that 
U.S. industry has a selfish interest in 
restricting the release of proprietary 
technology and that this attitude has safe· 
guarded U.S. national economic interests. 
This view further holds that on balance, 
U.S. based multinational corporations 
have minimized U.S. losses in trade, in· 
come, and employment through judicious 
investment and licensing in foreign facili· 
ties, without which residual earnings 
would have been diminished or lost, and 
they have obtained business in foreign 
markets that otherwise would have gone 
to foreign business. This viewpoint is 
reinforced by three asmmptions: U.S. 
technical superiority leads all others; U.S. 
industry will continue to invest in R&D 
to maintain the lead; and there is no 
danger to our commerce from newly in· 
dustrialized countries in the foreseeable 
future. Contrary to this view, U.S. multi· 
nationals may be contributing to our 
balance of payments problems and loss of 
our technological leadership by establish· 
ing foreign manufacturing affiliates and 
by licensing technologies to foreign manu-
ufacturers. A new generation of techno· 
logy transfer arrangements gives reason 
for further concern. Some U.S. corpora· 
tions have redefined their "self-interest" 
such that under some circumstances, they 
now find attractive the sale of industrial 
technology to non-controlled foreign en-
terprises. The technology sold is often the 
most sophisticated available, and is 
released under such favorable terms, such 
as long-term consulting relationships, as 
to practically assure the rapid ascent of 
the foreign firm into the international 
competitive market. 
Baranson, J., "Technology Exports Can 
Hurt U.S.," Foreign Policy, no. 25, 
Winter 1976-77, pp. 180·194. 
Chapter 17 105 
106 Technology Transfer: Concepts With Supporting Abstracts 
CHAPTER 18 
TECHNOLOGY TRANSFER BY LICENSES, 
PATENTS AND AGREEMENTS 
Articles abstracted for this chapter 
discuss technology transfer by licenses, 
patents, and agreements. There is a great 
deal of conflict resulting from the fact 
that the standard or agreement under 
which the technology is contracted to 
move may emanate from century old 
trade practice, by sale between parties, by 
purchase of rights to manufacture under 
patents and by various other forms of 
agreements. UnfortunatelY, the laws of 
different lands ·do not necessarily agree 
on how a technology can be acquired 
legally. That which is legal in one country 
may not be legal in another. There is fur· 
ther complication by the fact that inter· 
national patent law is not in full agree· 
ment with United States patent law. 
No agreement nor contract can be 
any stronger than the strength of the en· 
forcing agency. When the United States 
had the world dominant position in tech· 
nological innovation, a United States 
patent was normally sufficient, and inven· 
tors paid little attention to patent law of 
other lands, nor to international patent 
law. No patent is fully enforceable, for 
the fullest protection can be achieved 
only by receiving patent rights in all 
nations, and then depending on the 
courts in each nation for protection. The 
expense can be staggering, and some 
countries observe no patent law whatever. 
It is impossible in three articles to 
give a complete overview of the effect of 
patent and other legislative laws and con· 
tracts on the transfer of technology. The 
articles abstracted here give a brief insight 
into some of the pros and cons of patent 
law and some of the changes needed to 
make it more effective. 
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PATENTS IMPEDIMENT OR EXPEDIENT TO TECHNOLOGY TRANSFER 
Theodore E. El~r 
This paper examines the role that 
patents play in transferring technology. 
The history of our patent system and the 
requirements for patentability are re-
viewed. The option of keeping an inven· 
tion as a trade secret rather than applying 
for a patent is presented. The paper also 
discusses the rationale behind the govern-
ment's change in its policy which permits 
exclusive licensing of public-owned 
patents. The author concludes that patents 
are not a barrier but a significant help in 
promoting technology transfer. 
Elsasser, Theodore E., "Patents Impedi· 
ment or Expedient to Technology Trans-
fer," Journal of Technology Transfer, 
1(2), pp. 33-44, 1977. 
THE PATENT ISSUE-EFFECTS OF THE PATENT SYSTEM ON INNOVATION 
Ray Thornton 
The forces of science, wisely used, 
have a tremendous, positive impact on 
our lives. Conversely, our technology im-
poses stresses upon individuals and upon 
institutions. Bearing in mind the unpre-
dictable nature of the inventive process, 
our Federal government has not yet deter· 
mined how best to promote an atmos-
phere which is conducive to innovation, 
while, at the same time, taking into 
account other pressing national priorities 
and concerns. 
The involvement of the Federal 
government in scientific and technological 
affairs is not new. The Constitution calls 
for the encouragement of innovation, but 
contradictions and inconsistencies in the 
federal regulation of research and develop-
ment and in policies relating to ownership 
of inventions seem to be stifling the very 
atmosphere those policies were designed 
to promote and protect. 
The author, a former member of 
the U.S. House of Representatives, 
examines the impact of current patent 
laws and antitrust laws on federally funded 
private research. He concludes that, to 
maintain the quality and quantity of 
innovation, the U.S. government must 
incorporate the industrial view in its 
reassessment of national research and 
patent policy. 
Thornton, Ray, "The Patent Issue--
Effects of the Patent System on Innova-
tion," Research Management, pp. 33-35, 
March 1979. 
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TECHNOLOGY TRANSFER-HARD SELL FOR SOFTWARE 
Paul Harrison 
The prime task in industrializing 
the Third World is to build up a broadly 
indigenous capacity to develop and inno· 
vate technology. The multinationals are 
at present the main channel through 
which technology is introduced to most 
Third World countries. Their inter· 
national preeminence is based on pro· 
prietary knowledge, and wider diffu. 
sion of that knowledge is directly against 
their interests. Nor is it to their advantage 
to help Third World countries to develop 
strong abilities to create and innovate in 
technology. As for reducing costs, the 
multinationals will always seek to extract 
the maximum return from subsidiaries. 
The small amount of technology 
that is actually transferred involves high 
direct and indirect costs. Costs involve 
high payments of royalties and licenses. 
The costs are inflated also through restric· 
tive practices. Most contracts tie the 
recipient to purchases of raw materials 
and equipment from the supplier or 
agents. Sublicensing may be restricted. 
Other restrictive practices hamper the 
development of industry by limiting plant 
size, volume of production or prohibitions 
on exports. The high costs reflect that the 
supplier has a monopoly. 
Harrison, Paul, "Technology Transfer-
Hard Sell for Software," New Scientist, 
vol. 80, pp. 352·354, November 2, 1978. 
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CHAPTER19 
GOVERNMENT STIMULATION AND/OR CONTROL 
Should there be a federal office for 
technology transfer? To what extent 
should government agencies be involved 
in the movement of technology'? To what 
extent should government control the 
flow of technology in the various seg-
ments of the economy? These and other 
questions are addressed in articles in 
Chapter 19. 
There are those who claim that 
government should maintain a "hands-off" 
policy with regard to the movement of 
technology, that without government 
control technology will move faster and 
to more effective destinations than under 
government mandate. Fears are expressed 
that this has been evidenced in many 
other areas where government has 
stepped in, that government would spread 
from the area of controlling international 
trade to legislative devices to control 
who can use what and who can generate 
in different areas. 
On the other hand, there is strong 
support for technology transfer control 
by nations. In 1977, at a conference in 
Cascais, Portugal, on Technology Transfer 
in Developed Nations, the majority of 
national representatives voiced strong 
support for national controls, stating that 
controls were neceSMry, for without na-
tional controls international agreements 
could not be made. 
The Government Accounting Office 
had indicated a belief that in the United 
States the federal government should 
maintain a hands-off policy except in 
matters pertaining to federally generated 
technology. 
These and other views are expressed 
in this chapter. 
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THE GAO'S VIEW OF FEDERAL FOCUS FOR TECHNOLOGY TRANSFER 
Osmund T. Fundingsland 
This article addresses the question 
"Should there be a centralized Federal 
office of technology transfer?" in the 
context of recommendations the General 
Accounting Office (GAO) had made in 
1972 and how they have and have not 
been implemented. It summarizes the 
GAO's 1972 findings, the responses to 
the GAO recommendations, and recent 
(1973/74) studies and initiatives. The 
article includes a discussion of Federal 
centralization of technology transfer, and 
concludes that the GAO would favor 
centralization of only those activities that 
require a Federal focus and would en-
courage decentralization of operational 
programs to the maximum extent feasible. 
Fundingsland, Osmund T., "The GAO's 
View of Federal Focus for Technology 
Transfer," Journal of Technology Trans-
fer, 1(1), pp. 77-83, 1976. 
GOVERNMENT INTERVENTION AND INNOVATION 
IN INDUSTRY: A POLICY FRAMEWORK 
William J. Abernathy and Balaji S. Chakravarthy 
The article begins by stating that 
there is a growing concern for the appar· 
ent innovation recession being experienced 
in the United States. It is suggested that 
this slow down in technology develop· 
ment is related to the shift away from 
basic research in the private sector to re-
search concentrating on low risk, short 
term projects directed to improve existing 
products. 
A study carried out by the Com· 
merce Department concludes that govern-
ment has played a large role in our inno-
vative decline. The report states that 
government's decline in research and de· 
velopment spending as well as its 
increased regulation of the private sector 
is the main reason for this decline. Fur-
thermore, due to the uncertainty involved 
in basic research, it needs strong govern-
ment backing before the private sector 
will invest heavily in it. 
The authors proceed to develop a 
model to evaluate the effect of govern-
ment policy on the development of inno-
vations. It is hoped that the model may 
be useful in shaping Federal intervention 
policy for stimulating innovation. 
Abernathy, William J., and Balaji S. 
Chakravarthy, "Government Intervention 
and Innovation in Industry: A Policy 
Framework," Sloan Management Review, 
pp. 3-18, Spring 1979. 
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SCIENCE, TECHNOLOGY, AND AMERICA'S FUTURE 
At the April 1975 meeting of the 
IEEE Board of Directors, an historic 
action was taken: by a vote of 27 for and 
1 against, the Institute's Board adopted 
an official IEEE position on Federal sup-
port of research and development. This 
position paper, entitled "Science, Tech-
nology and America's Future," calls on 
the United States government to reverse 
what IEEE views as an ominous trend-
the continuing decline of the real value of 
R&D funding in the U.S.-and, to correct 
this dangerous fall-off, the paper recom· 
mends specific actions by the Government 
to maintain R&D support at 3 percent of 
the gross national product. 
The position paper was subsequent· 
Iy sent to President Gerald Ford, along 
with a letter from IEEE President Arthur 
P. Stem requesting the Administration to 
respond. This action represents the first 
time in the Institute's history that the 
IEEE Board of Directors had presented a 
sociopolitical position to the President of 
the United States. 
The IEEE position is that reduced 
Federal support of research and develop· 
ment has threatened the United States' 
historic position of world leadership. The 
measures of national strength-gross 
national product, per capita consumption 
of energy, productivity of labor and cap· 
ital, balance of trade-all reflect ulti· 
mately the impact of new and better pro-
ducts and of more efficient methods of 
production, based on technical know-how. 
Prior to 1965, Federal and private sup-
port of R&D engaged an increasing share 
of the productive effort and resources of 
our country. Since 1964, the trend has 
been reversed. Total R&D funding fell to 
2.3 percent of GNP in 1974. Federal 
support has dropped from 2 percent of 
GNP in 1964 to 1.2 percent in 1974. 
Unless the lagging support of R&D in the 
United States is replaced by healthy 
growth, the traditional leadership of the 
U.S., and the quality of life enjoyed by 
her citizens, will inevitably suffer. 
"Science, Technology, and America's 
Future," IEEE Spectrum, vol. 12, no. 9, 
pp. 76-79, September 1975. 
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TOWARDS NEW NATIONAL POLICIES 
TO INCREASE INDUSTRIAL INNOVATION 
Frank Press 
The article begins by noting the 
widespread concern over the decline in 
innovation experienced in recent years. In 
response to these growing concerns 
President Carter established the Industrial 
Innovation Coordinating Committee. This 
committee is charged with developing 
policy alternatives the administration can 
take to combat the decline in innovation. 
The commission's study will largely 
focus on the barriers to innovation. One 
major barrier reported in the article is the 
uncertain state of the market. This lack 
of stability has limited the amount of 
investment capital business is willing to 
commit to research and development. 
This problem is coupled with a changing 
managerial perspective from long run 
goals to focusing on short term profits. 
These problems and others, such as 
restrictive Federal regulations, will be the 
main focus of the commission's study. 
It is hoped that the commission's 
report wll produce viable alternatives for 
the administration to take in stimulating 
the growth of innovation and therefore 
productivity in the United States. The 
alternatives developed will have to take 
into consideration the limited natural 
resource environment now facing the 
country. 
Press, Frank, "Towards New National 
Policies to Increase Industrial Innovation," 
Research Management, pp. 10-13, July 
1978. 
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COMPENSATING EMPLOYED INVENTORS IN EUROPE 
Willi R. Steckelberg 
This article tells how inventors are 
rewarded in several European countries, 
particularly in Germany, and gives some 
of the pros and cons of their systems. The 
author is vice president of research of the 
Corporate Research Division at American 
Hoechst Corporation. In Britian the fac-
tors taken into account to determine the 
inventor's fair share are the nature of the 
employee's duties and his remuneration, 
the effort and skill which the employee 
has devoted to making the invention, the 
effort and skill which any other person 
who is not a joint inventor has contri-
buted to the invention, and the contribu-
tion made by the employer to the con-
cept, development and realization of the 
invention by providing advice, facilities 
and opportunities. The German law is 
basically the same. The compensation 
payable to the inventor employee is equal 
to the invention value multiplied by the 
proportional factor as a percentage. The 
businesses in West Germany have learned 
to live with the law although they are not 
happy about it. The author concludes 
that legislated compensation for patents 
definitely brings about more patent 
applications with a chance of increasing 
the number of inventions, but very likely 
not resulting in more innovation. 
Steckelberg, Willi R., "Compensating 
Employed Inventors in Europe," Re-
search Management, pp. 28-31, July 1979. 
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SMALL IS BEAUTIFUL-TECHNOLOGY AS IF PEOPLE MATTERED 
J. S. Hortman 
In this country the appropriateness 
of our R&D output is in question, espe-
cially that from the space and defense 
laboratories. How often do we hear the 
question, "Ir we can put a man on the 
moon, why can't we cure cancer, end 
hunger, make our cities liveable, keep our 
environment clean, provide new energy 
sources!" 
The role that the federal R&D 
laboratories should play in answering this 
question has been receiving much atten-
tion lately. The position of technology 
transfer representatives in the federal 
laboratory to provide a door into the 
federal R&D community is a relatively 
new one. What started as an informal 
group of technical representatives from a 
handful of DOD laboratories in 1971 has 
grown into the Federal Laboratory Con-
sortium for Technology Transfer with 
technology transfer representatives from 
over 60 major federal R&D laboratories 
and centers. 
Two of the barriers that hamper the 
federal technology transfer process in· 
elude the bigness of the federal govern-
ment-the person or group with a pro· 
blem not being able to penetrate the fed· 
eral bureaucracy, and the appropriateness 
of the technology being unsuited to solve 
the problem. 
Special efforts are being made at 
the Naval Air Development Center 
(NADC) and other federal R&D labora· 
tories to communicate with state and 
local agencies on a person-to-person basis, 
which is a key to overcoming the "bigness" 
problem. As communications improve, 
the problems of local communities can be 
better understood and appropriate 
resources can be applied to them. 
Hortman, J. S., "Small is Beautiful-
Technology as if People Mattered," 
Journal of Technology Transfer, 2(1), 
pp. 77-82, 1977. 
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FEDERAL OFFICE FOR TECHNOLOGY TRANSFER: 
A CONGRESSIONAL PERSPECTIVE 
Susan Doscher Underwood 
Questions probing the feasibility 
and practicality of establishing a cen-
tralized Federal Office for Technology 
Transfer have been around for awhile. 
Such questions remain unresolved as they 
continue to fuel discussions and debates 
among administrators, managers, aca-
demicians, engineers, and others con-
cerned with the process of technology 
transfer. 
To date the key question as to 
whether or not a Federal Office for Tech· 
nology Transfer should be established has 
been effectively answered in the negative, 
as evidenced by relevant inaction on the 
part of both Congress and the Executive 
Branch. Whether or not existing Federal 
technology transfer efforts would be en-
hanced or hindered by the creation of 
such an office remains a moot point. 
From a public policy perspective, 
colored by an awareness of Congressional 
procedures, persuasions, expectations, 
concerns, it appears inadvisable, at this 
time, to consider the creation of such a 
national office. This opinion is advanced 
with some qualification, and in so stating 
it is not to suggest that legislation backing 
the objectives and operation of Federal 
technology transfer programs is unneces-
sary. It is not to say that a firm Federal 
policy base and operational guidelines for 
transfer efforts are superfluous to appro-
priate Executive Branch programs and 
activities. It appears critical that a tech-
nology transfer policy base and overall 
operating guidelines be formulated, but 
the creation of a new office would not 
necessarily assure the achievement of 
these objectives and conversely could in· 
crease the risk of further complicating 
Federal transfer activities. 
Underwood, Susan Doscher, "Federal Of-
fice for Technology Transfer: A Congres-
sional Perspective," Journal of Technology 
Transfer, 1(1), pp. 33-40, 1976. 
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CHAPTER20 
SECURITY AND NATIONAL DEFENSE 
All of us want security. It may be 
security in our private lives; for our jobs; 
for the organizations to which we belong, 
including our employers; for our nation; 
and for the world as a whole. We depend 
upon sophisticated technology for main-
taining a security position. A technology 
which enhances the position of one may 
seriously deplete the position of another. 
This is true in all walks of life and threats 
to security may be perceived when not 
actually existent. Articles in Chapter 20 
concern issues of privacy in the face of in-
creasing sophistication in information 
technology. The issues of technological 
surprise, technological obsolescence, and 
of deterioration in economic strength 
are treated. 
Of concern to many is the possi-
bility of loss of potential benefits from 
research investments to nations abroad 
through the transfer of technology. Asso-
ciated, of course, is the subject of techno-
logical spying, and the fact that the least 
costly way to get new and proven tech-
nologies is to "borrow" them or buy 
them from the person or organization 
which has invested in their discovery and 
perfection. This "borrowing" is done be· 
tween individuals, between organizations 
we all belong to, between private sector 
businesses, and between nations. It is part 
of all the struggle for supremacy, and 
laws are made and treaties arranged to 
arrive at different levels of balance. The 
subject is fraught with moral and ethical 
overtones. 
It is small wonder that all techno· 
logical innovations, or perhaps all innova-
tions, will encounter opposition from 
somebody. This is not necessarily to be 
deplored for the opposition to a techno-
logy provides a balancing force needed 
for insuring that the technology is appro· 
priate for the time or era and ultimate 
balance. Also interesting is the fact that 
the very opposition to a new technology 
may cause the generation of new forms of 
resistance, new forms of arousing public 
opinion and new ways of arriving at 
balance in a world that is perhaps more 
and more in need of balancing forces. 
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COMPUTERS, PRIVACY AND THE AMERICAN PUBLIC 
Kenneth M. Suess 
The computer has been part of our 
technological society for only twenty.five 
short years, yet its impact has touched 
the lives of all individuals. The brief ten 
year history or the computerized data 
bank as it affects the privacy of all Amer· 
icans is outlined. The proposal for a Na-
tional Data Center, which made the 
American public aware of the real threat 
to individual privacy, was formulated in 
the mid·l960's. It was not until 1974 
that landmark legislation occurred with 
the passage of the Privacy Act of 1974. 
Since this legislation is aimed primarily at 
government data banks, the public wants 
still more comprehensive legislation to 
protect it from data banks in the private 
sector. There is evidence to indicate that 
such legislation will be passed in the near 
future. 
Suess, Kenneth M., "Computers, Privacy 
and the American Public," Technology 
Transfer in Science, Technology and Pub-
lic Policy, pp. 71-81, 1978. 
OFFSHORE TECHNOLOGY TRANSFER 
Donald J. Looft 
With all of the advanced technolo· 
gies the Defense Advanced Research Pro· 
jects Agency (DARPA) is working on and 
the basic DARPA mission of minimizing 
the possibilities for technological surprise, 
one of the greatest concerns is inadver· 
tent offshore transfer. 
The technological advantages of the 
U.S. represent the fruit of long term 
national investment. They represent a 
vital part of the national security posture 
and are essential to maintaining the 
nation's economic well-being. The tech· 
nological gains made are the keystone of 
the national productivity and, in tum, its 
wealth, its strength, and its standard of 
living. 
A task force convened by the 
Defense Science Board examined in detail 
four representative high-technological in· 
dustries: solid-state electronic devices, in· 
strumentation, aircraft jet engines, and 
airframes. They found that the transfer of 
design and manufacturing know-how is of 
overwhelming importance to the national 
security. It is mastery of design and 
manufacturing that increases a nation's 
capability and it is in this area that the 
U.S. maintains its technological leadership. 
Looft, Donald J., "Offshore Technology 
Transfer," IEEE Transactions on Industry 
Applications, vol. IA-13, no. 4, pp. 278· 
280, July/August 1977. 
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THINKING AHEAD: COMMUNICATIONS 
TECHNOLOGY-FOR BETTER OR FOR WORSE 
Daniel Bell 
Computers, telephones, and televi-
sion are merging to provide faster, wider-
reaching communications presenting new 
problems and new opportunities for busi· 
ness and society. New systems include: 
compunications or telematique (the 
merging of computers, telephones, and 
television into a single yet differentiated 
system), data processing networks (to 
register purchases through computer ter-
minals as bank transfers), information 
banks and retrieval systems (to search for 
information and print out a legal citation, 
chemical abstract, market research ma· 
terial, etc.), teletext system (displays 
financial information, catalogs, classified 
ads, news, or weather on the home tele· 
vision) and others. These are developed 
technologies but the rate of introduction 
will vary as to basis of cost, competition 
and government policies. One important 
consequence of this revolution is that, 
because of the combination of market 
and political forces, new international 
division of labor in the world economy 
emerges. Another involves an expansion 
in the political arenas of the world. There 
are also the implications for personal lib· 
erty; expansion of "Big Brother" totali· 
tarianism. There has already been an 
enormous growth of threatening powers 
of social control by expansion of surveil· 
lance techniques, concentration of the 
technology record keeping, and control 
of access to strategic information by 
monopoly or government imposition of 
secrecy. The issues of liberty in the 
personal and economic sense are not in 
the technology per se but in the social 
and political system in which the tech· 
nology is embedded. 
Bell, Daniel, "Thinking Ahead: Commu· 
nications Technology-for Better or for 
Worse," Harvard Business Review, vol. 57, 
no.3,1979,pp.20-22,26,28,32,36,40, 
42. 
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EXPLODING A FEW MYTHS ABOUT PRODUCTIVITY 
AND PRESENTING A FORMULA FOR THE FUTURE 
J. Fred Bucy 
Bucy attempts to destroy the myth 
that increases in output per man·hour 
lead to increases in unemployment. There 
is no doubt some short tenn loss of em-
ployment, but history shows conclusively 
that "productivity gains not only increase 
the standard of living but also increase 
the economy's ability to create jobs." 
The other myth addressed is that 
the service sector is incapable of achieving 
high productivity gains. This failure is not 
due to the nature of the enterprise, but to 
a dearth of thinking directed at redesigning 
tools, processes, and organizations that 
"might figure out how to eliminate the 
conditions that require servicing in the 
first place." 
The governmental barriers that 
Bucy believes responsible for strangling 
innovation and the removal of those 
obstacles may be summarized in this 
statement about the current sociopolitical 
situation. "The United States must acquire 
a more realistic understanding of the 
limits to which social change can be 
brought about through legal compulsion. 
Legislation, litigation, and regulation may 
be useful for achieving some social goals, 
but today government is regulating more 
than it can handle." 
Bucy, J. Fred, "Exploding a Few Myths 
about Productivity and Presenting a For-
mula for the Future," IEEE Spectrum, 
pp. 45-47, October 1978. 
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TECHNOLOGY: DICHOTOMOUS TOOL 
T. G. Lombardo 
The Kama River truck factory in 
the Soviet Union is one of the world's 
largest industrial complexes. The United 
States and Western Europe contributed to 
its design, construction, and operations 
with shipments of equipment and transfer 
of technology from 1971 through 1975. 
The value of shipments from the U.S. 
alone, including an IBM computer to con· 
trol the factory's foundry operations, 
totaled $355 million. When troops of the 
Soviet Union invaded Afghanistan in 
1979, trucks supporting the Soviet mili· 
tary units were identified as products of 
the Kama River factory. 
The case of the Kama River factory 
has lent immediacy to a long-simmering 
debate over the export of U.S. technology 
and advanced products. All U.S. equip· 
ment and advice that helped build the 
factory were exported legally. 
The controversy is unceasing, but 
the invasion of Afghanistan has tipped 
the scales, temporarily at least, in favor of 
tighter controls. It has ended a period in 
which increasing amounts of technology 
and sophisticated products were being 
sold to the Soviet Union by the U.S. 
This paper explains the current issues and 
describes the U.S. Government's controls 
on the export of technology. 
Lombardo, T.G., "Technology: Dicho· 
tomous Tool," IEEE Spectrum, pp. 51-54, 
May 1981. 
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